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PROCEEDINGS 



OK THE 



BIOLOGICAL SOCIETY OF WASHINGTON. 



(T)NSTITrTIOX AND BY-LAWS. 



CONSTITrTION. 

Ahtr'LK I.- Aam/'. 

Tin* nnnH' of thin Society is the Hiolo^rical Society of Wash- 
in^ton. 

AhTICLK J I. — Ohjrrt. 

Tlie ohject of the Society is the increase aiwl ditliision of hio- 
lo;:ical kn()uhMl^c. 

A HTU'LK 1 11. — Mnnhrrs. 

Tlie nieinhers of tlie Society shall he pers«)ns wlio are iii- 
t<-rc>tecl in hioloiric-al science. There may h<» two chisses of 
incnihcrs, actiye and corresponding. 

A KTULK I V. — Ojlin I's. 

'I'hc oflicers of thi' Society shall he a President, four Vice- 
I'residtiits, a Iie<*ordin«r S<Mretary. a ('orresi>on<lin«r Seeretary. » 
and a Treasnrer. 

There shall he a Conncil, (-onsistinir of the oflicers of the 
So<irty. the «'X-presi<lents. and fiye ad<litional niendjcrs. 

The oflicers and additional nuMnhers t>f the Council shall he 
ehM-le(l annually hy l);ilh>t, and shall hohl office until their 
siKcessors are elected. The ('oun<il shall hayc jM>>yer to till 
yacancies. 

ivii) 
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Article V. — Amendments. 

This Constitution shall not be uniended excci)t l>v a three- 
fourths vote of the members present at an annual meeting for 
the election of officers, and notice of the proposed ameiuhnent 
must be submitted in writing at a regular meeting of the Society 
at least four weeks previously. * 

BY-LAAVS. 

Article I. — Members. 

Active members onlv shall be entitled to vote and to hold 
office. 

Persons residing outside of the District of Columbia may ])e- 
come corresponding members of the Society. They may attend 
its meetings, and take part in and contribute to its proceedings. 
Corresponding meml)ers may be transferred to active member- 
ship by the Council. 

Nominations for membership shall l)e signed by three active 
meml)ers of the Society, and sulmiitted to the Council tbrougli 
the Recording Secretary. They shall not receive action until 
they have been beft)re the Council at least two weeks. After 
recommendation by a majority of the Council present at a reg- 
ular meeting, nominations shall l)e acted upon at the next en- 
suing regular meeting of the Society, a majority vote of the mem- 
bers ])resent being necessary to an election. 

Noti(;e of resignation of membersliip shall be given in writing 
to the Council. 

A RTicLE II. — Officers, 

The President shall preside at the meetings of the Society and 
of the Council. He shall aj)point all connnittees except such 
as are otherwise provided for; and, jointly with the Recording 
<^ecretary, shall sign all written contracts and other obligations 
of the Socictv. In the al>sence of the President, his duties shall 
be performed by one of the Vice-Presidents. 

The Recording Secretary shall keep minutes of the meetings 
of the Societv and Council. 

The Corresponding Srcrctary shall issue notices for the meet- 
injxs of the Societv and Council, shall notifv members of their 
election, and conduct the correspondence. He shall have the 
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fU>to<ly of the records, except the minutes, and the accounts of 
the Trciiisurer. 

Ilie Treasurer shall collect all moneys and, under the direction 
of the Council, disburse the same. He shall report upon the 
state of the funds at each annual meetinir, and at other times if 
rt*<iuin'd. The accounts of the Treasurer shall he audited by a 
ctimmittee of thre(», to be appointed at least two weeks previous 
to tliL- annual mectinjr. In the absence of the Treasurer, the 
H<.N-onlintj Secretary is authorized to receive the dues of mem- 
b«*rs. 

Article III. — Dues. 

Tlie annual du<»s of active members shall be three dollars, 
payable at the beginning of the year, and no member in arrears 
?hall be (Mititled to vote at the annual meeting for the election of 
oflicers. Members shall receive the publications of the Society 
• »nly for the years for which their dues are paid. The names of 
tliose two years in arrears shall be dropped from the list of 
members. 

The annual dues of ('orrespon<ling members shall be three 
dollars. 

Anv member not in arrears mav become a life member on the 
payment of tifty dollars at one time, and be relieved from all 
further dues and other assessnuMits. All monevs receive<l in 
payment of life memberships shall be investe<l in a permanent 
publi<*ation fund. -^ 

The tiscal year shall terminate with the annual meeting. 

A KTK LK I V. — McHlivj^. 

Tlie n»gular meetings of the Society shall be held at 8 o'clock 
p.m. t»n alt<?rnate Saturdays from October to May, inclusive, 
uid«.*ss otherwise ordered l)y the Council. The place of meeting 
will be designated by the Council. 

SptH'ial meetings may be called by the President, with the 
approval of the Council. 

The n»gular meetings, with the exception of the annual meet- 
ing', sliall be devoted to the ju'esentation and (lis<-ussion of sci- 
entitic subje<*ts. 

llie regular order of business shall be as follows: 

1. lieading of minutes. 

2. Reports of committees. 
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r5. Balloting for members. 

4. Miscellaneous business. 

5. Reading of papers, discussions, and exhibition of specimens 

Tliis order of l)usincss may be suspended at any time by a 
two-thirds vote of the members present. 

The annual meeting for the election of otticers shall be the last 
stated meeting in December. 

The regular meeting preceding the annual meeting shall ])e set 
apart for the delivery of the President's annual address, unless 
a special meeting is called for the purpose. 

Pei>}ons interested in biological science may, upon invitation 
of a member, be present at any meeting of the Society except 
the annual meeting. 

Akticlk V. — Aninud Meetintj and Election of Officers. 

The order of proceedings at the annual meeting shall be as 
follows : 

1. Reading of the minutes of the last annual meeting. 

2. Presentation of the annual reports of the Secretaries. 

3. Presentation of the annual report of the Treasurer. 

4. Announcement of the names of members who, having com- 
plied with Article III of th(\se l^y-Laws, are entitled to vote on 
the election of ofiicers. 

o. Election of President. 

0. Election of four Vice-Presidents. 

7. Election of one Recording and one Corresponding Secretary. 

5. Election of Treasurer. 

i). Election of five additional members of the Council. 

10. Consideration of amendment's to the Constitution. 

11. Reading of the rough minutes of the meeting. 

The election of ofHcers will be conducted as follows: 

Nominations shall be made in. each case bv informal ballot 
and the result announced bv the Secretarv, after which the first 
formal ballot shall be taken. 

In balloting for Vice-Presidents and the five additional mem- 
bers t)f the Council, each member shall write on one ballot as 
manv names as there are ofiicers to be elected, namelv, four on 
the first ballot for Vice-Presidents, and five on the first ballot 
for members of the Council; and on each subsecpient ballot as 
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numy names jus there are otlicers still to be elected. Those per- 
sons who receive a majority of the votes cast shall be declared 
elf<te<l. 

If in any case the informal ballot result in givinji; a majority 
t\*T one or more of the j)ersons balloted for, it may be declared 
formal by a majority vote. 

Akticle V r. — OnamiltecH. 

There ?>hall be two standin;j; committees, one on Connnunica- 
tions and one on Publications. 

Akticle VII. — Coniinunicatious. 

All c«Mnmunications presented at the meetings of the Society 
nin.-t l>e authorized bv the Committee on Communications, and 
x\i*' said <-i)nnnittee shall arrange the program for each meeting, 
unless otlierwisc directed 1)V the Council. 

Akticle VI II. — PnhUcationii, 

Tlic Committee on Publications shall have charge of all pub- 
li-bing, in accordance with the rules relating to publications. 

Akticle IX. — St'cliom^. 

.<M-tions representing special branches of biology may be estab- 
Ii^h<-<1 by the Council uj)on the written recommendation of ten 
members of the 8ocietv. 

Akticle X. — Unassigned BnsinrHs. 

AH the business of the Society not otherwise provided for shall 
Ik* transacted bv the Council. 

Akticle XI. — AincudniinU, 

Th«*se Bv-Iiiiws mav be amcnde<l by a majority vote of the 
ni«*!nlM-r- present at a m 'ctin;x of the Society, due notice thtTeof 
h:ivin:r l»een given in writing at least tour weeks previoujily. 
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RULES RELATING TO PUBLICATION. 



Form of Pcblicatiox. 

Section L The Biological Society of Washington will continue 
t\) jmhlish a volume entitled Prorevdings of the Biological Society 
of Wn^ihingtoii. 

Section 2. This volume shall he puhlished in covered j>arts or 
brochures, consecutively paged for each volume. The l)rochures 
shall he designated hy volume numbers and limiting i)ages, and 
each shall bear a special title setting forth the contents and au- 
thorshi]), as well as the title of the V(»lume and the im|)rint of 
the Society, and, in addition, the ]»recise date of publication. 

Section 3. A brochure may c(»nsist of a single memoir or article, 
in which case tl^e author may order or authorize the order at 
his ex])ense of any number of coi)ies; and the shorter papers, 
abstracts, notes, and miscellaneous matter may be collected and 
issued as brochures uniform with those containing the memoirs. 

Section 4. The brochures shall be arranged forgathering into 
volumes, each comprising the is.sue of a calendar year; and 
about the close of each year there shall l)e pu])lishe(l, in a 
brochure arranged to complete the volume, a title-page, a list of 
contents, and an index for the corresponding volume, togetlicr 
with an abstract of the proceedings of the Society and list of 
otHcers and, if ordered, a list of the members for the year, and 
a coj)y of the constitution and by-laws and rules governing 
the Society. 

Matter of Pum.icATioN. 

Section 5. The matt<}r [mblishcd in the Proceedings of the Bio- 
logical Society of Washington may comjirise (1 ) original com- 
munications prepared by meml>crs or guests of the Bi(>logical 
Society pr(\sented at meetings l»y tith^ or otherwise : (*J) abstracts 
of papers read and discussions made Ix'fore the Society |)re|Kired 
or revised by authors ; (.*>) administrative records of the S<K'ietv, 
including condensed minutes of meetings |)repared by the Sec- 
retaries ; (4) lists of mendiers, by-laws and rules, resolutions of 
permanent character, etc.; and (o) title-pages, lists of contents, 
and indexes for each volume. 
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Ss-:* TioN *». MattiT (lesiirnod for puhlication in the Proreedings 
111:1V 1m* traiisiiiitt<?(l to tho Conuiiittoe on Pul)lication, eitlier 
'lirt'.-t or throii;ili the Serretaries of the Society; soon as may be 
T!i»»n*aft«T tlie Coniniittee shall decide on the desirability and 
i-xi»t* iienc-y of the ])ublication or ref(»r the matter to tlie Council 
tor «b*cision. If the matter is accepted it shall be published as 
-♦>on a** practicable ; if rejected it shall be returned to the author, 
r.niiinuiiication^ from non-meml)ers and translated memoirs 
shall be publishe<l only upon unanimous vote of the Committee 
on Publications and bv specific authoritv from the Council. 
Till* Committee on Publications or the Council mav refer anv 
coniTuunication to special conunittees for examination. 

Sk<tion 7. Matter offered for jnildication in the Proceedings of 
the liioloirieal S<K-iety of Washington becomes thereby the prop- 
erty of the said Society, an<l shall not be published elsewhere 
prit»r to j»ublication in the Proceedings except by ccmsent of the 
S«Mi«*tv. 

Sk<tk»\ S. Matter accej)ted for publication in the Proceedings 
• »f the P»iological Society of Washington shall be either printed 
and issuetl as soon as possil»h^ as a menioir-l)rochure (»r reserved 
for tlic next brochure of miscellaneous contc^nts, at the option of 
the < 'onimittec on Pubn<-ations. Proofs of letter-press and illus- 
trations shall be submitted to authors or persons designated by 
authors whenever j)ractica))le; but printing shall not be delayed 
more than one week by reason -of absence or incapacity of 

authors. 

Manner of Puulication. 

SK<TitL\ \S, Th(f text of each brochure of the Proc(»e<lings of the 
I»ii»logical Society of Washington shall begin under its proper 
title, on an o<l<l-numbered page, bearing at its head the title of 
the v«>Iume, the limiting ])ages, and date of publication. Kach 
>u«li bnM-hure shall be accompanied by the illustrations per- 
taining! to it, the j)lates consecutively numbered for the volume, 
and earh l»rochure may contain a synoptic list of contents, pre- 
pan^l by the author, and, at the option of the Connnitt(»e on 
Publications, an alj)habetic index, provided tiie sam(* be pre- 
pare-*! by the author. Kach brochure shall be enclosed in a 
cuv«T, eonfonning as nearly as. may be to the present covers of 
the PnM*e<»dings, bearing at the hea<l of its title-page the title of 
the pHMi-ecMlings. the volume, the limiting pages, the ilate of pub- 
li<*:ition, and, l>elow, the imprint of the Society. Other cover 
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pages may bear a list of the imblications of the Society; but 
nothing else of l)ibliograi)hic or other permanent value shall be 
printed on the covei's unless the same })e printed also in the 
body of the volume to-^vhich the brochure l)elongs. 

Section 10. The author of each memoir sliall l)e authorized to 
order, through the Committee on Publications, any edition of 
exactly isimilar l)rochures, in exactly similar covers, to l)e printed 
as author s separates, at cost of paper and press-work ; but no 
author's separates of the memoir-l)rochures shall be issued ex- 
cept in this regular form. Fifty copies of an author's edition of 
the presidential address shall be provided for and presented to 
the President. 

Section 11. At least two Proceedings-bnx^hures may be jmb- 
lished during each year, the first about the close of the meeting 
season of the Societv, and the second about the close of the 
calendar vear. 

Section 12. Authors of i)apers in the ProcecMlings-brochures 
shall have the privilege of ordering, through tlie Committee on 
Publications, at their own cost, any number of separate copies, 
provide<l these separates bear the original ])aginati()n and a 
printed reference to the serial and vohime from wliicli tliev are 
extracted. 

Section 18. About the end of each year a volume-title-page, 
general list of contents and illustrations of the volume, a list of 
officers, an abstract of tlie proceedings for the year, a general 
index to the volume, and, if ordered, a list of the members of 
the Society and the constitution and V>y-laws shall be printed 
and issued as a separate l»rochure. All of this matter, excei)t 
the index, shall be arranged for binding at the beginning of the 
volume under a distinct Roman pagination; but the index shall 
take the regular Arabic pagination at the end of the volume. 
The title-j)age shall bear the name of the Conniiittec on Publi- 
cations, and the obvei'se shall bear the imprinlatur of the Council 
and the printer's card. 

SE("rioN 14. The bottom of each signature and of each initial 
page shall bear a signature-mark, giving an abl>reviatc(l title of 
the serial, the volume, and the vear; and evcrv paire shall be 
numbered, the initial and subtitle-pages at the bottom. 

Section lo. The page-head titles shall be: On even-numbered 
pages, name of author and catch-title of paper ; on odd-num- 
bcHMl pages, catch-title of content-^ of page. 



Rules liclatinr/ to Publication.] xv 

Skition \i\. The typograpliy, paper, and general make-up shall 
<M»nfonn, except as lierein otherwise speeified, as nearly as may 
l»e to the Proceedings of the Biological Society of Washington 
as heretofore puhlished. The printed' [)age shall be enlarged 
from (>! inches to 7 inches in length, and the leading reduced to 
six lines and a lead to the inch. 

Sk«th»n 17. Tlie date of publication of each brochure shall be 
that upon which th(^ edition is delivered to the Committee on 
I*ul»lications. 

SKrTioN 18. The brochures sliall bedistril)uted immediately by 
the Committee on Publications to meml)ers of the Society, sub- 
."•<Tibers, and exchanges from a list furnished l>y the Secretaries, 
unci the undistributed copies of eacli edition shall be turned over 
to the Secretaries. 

Skition 19. The regular edition shall !)e five hundred and 
twenty-five copies. 

Skition 20. The Conunittec on Publications shall keep a record 
of all matter published wholly or in part under the auspices 
of the SiK'ietv, whether the same l>e author's editions of the 
iiiemoir-bnH-hurcs, authors extracts from the Procee<lings-bro- 
chures, or any other matter printed from typo originally com- 
|»ose<l for the volume. 

SK«T]t)N 21. The volume*shall be mailed free to mend>crs of the 
S«K-iety not in arrears for dues, and for an annual price of three 
ilollars to regular subscribers. The .separate brochures may be 
sold, to the number of not more than ten to each individual, at 
ail advance <m cost of 25 per cent, to mem])ers and 7o j)er cent. 
to non-members of the Society ; and either sej>arate brochures 
or complete volumes may be sold to dealers at the usual dis- 
<'ount for matter of the same class. 

Sk<tion 22. The Committee on Publications may introduce, 
at di^ycretion, advertisements of proper character, on pages j)ro- 
vided for the purpose, not taking the regular pagination of the 
PnH*ee<lings, at the usual rates for such service. 
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TWELFTH ANMAL MEETIN*;. 

TVio I*RF>«ii»ENT in th».* «hair ami 'IZ jK-rsoiis pre-sent. The 
&nnu;il r^-|H>rL-? •»f th»- Trt-a-'^urur ami Rt*<.*onlinir So<Tt-tary were 
[»nr*f-iitt:«l. an«l the «.»t!i«;»;rs for tlio yetir 1>H2 elected. See 
I»ai:e v.) 



J'lu^utn/ ?.?. I.srf2. is^rth Meeting. 

Til*- pRE-'*ir>E\T in ili*.- rhair a!i«l IS i»«.*r!?i.»ns {•ri'sent. 

««»MMrM«.ATI'»N>. 

. i.'. \V. Stiles: " XoU-^ »»ii Para-it*.-^: J/'/:'»m/m»/x. ^en. nov."* 
DL-i<:u*.'-»-<l l»v Dr. TnE'>RAi.r» Smith. 

THK'ir»<»R Hulm: "SiJiili.-: .if ih*.* Morpholojical I«.k*ntity of 
ih*- Staiiien-i." Di-i^ii?^:-'.'! )»y Mr. Coville, Dr. Stilk<, and Dr. 
Merhiam. 

^ V*»t»"» •»n j^rjj-ii*.-* : 4. IV-Iiruiiuiry n«»t».* <»n Muz-f.nlmti* :r»*n. iimv. tyj»v 
ffi*-«:i»— .V. *^'i/'f/'M fMii^'ll^T. I**'.'.* . <tiI»-». 1**'»2. .Jinirn. rM!iij». >Ie.iitine 
iiyl Vft«Tinar\' Arrhiv*-*. ivrj. pj,, %\:%-*\';, \ il^. 

*Jn th*r Aiiatoiiiy **i M'fZ''innn"A o-.//*f/i'jf. F**ot><'lirirt ziitii »il•K'^ziJvl^•n 
gv^yarUtAiffe Ku»Wf I>*iiik;irT'.. IviJ. |.j.. Vl^f-VX). laf. wii. ri.r>. 1-*J»». 
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Theobald Smith : " Peculiar Forms of Red Corpuscles in 
Mammalia in Anaemic Conditions." * 



February 6, 1892. 188th Meeting. 

The President, Dr. C. Hart Merriam, delivered the annual 
address, entitled " The Geographic Distribution of Liie in Noilli 
America."* 

The meeting was held in the law lecture-room of Columbian 
University, there being 132 persons present. 



February 20, 1892. 189th Meeting. 

The President in the chair and 41 persons present. 

A committee, consisting of Mr. Walcott, Mr. Lucas, and Mr. 

Ratiibun, was appointed to revise the Constitution and By-Laws 

of the Society. 

communications. 

W. H. Dall: " Factors in the Distribution of Animal Life as 
Illustrated by Marine Forms." Discussed by Mr. Walcott, Mr. 
Fernow, and Dr. Dall, 

F. A. Lucas: "On Carcharodon mortoni , Gibbes."' 
J. M. H6LZINGER : " On the Identity of Asckpias steiiophylla 
and Acerates auric ulata. ^^ * Discussed bv Professor Ward, Mr. 
Ferxow, Mr. CoviLLE, Mr. Walcott, Dr. Dall, Dr. Curtice, 
Professor Seaman, Dr. Erwin F. Smith, Dr. Bauer, Mr. Lucas, 
Mr. Banks, and Dr. Stiles. 



March 5, 1892. 190th Meeting. 

The President in the chair and 35 members present. 

communications. 

Frederick V. Coville : " Conditions Affecting the Distribu- 
tion of Plants in North America." Discussed by Mr. Lucas, Mr/ 



' On changes in the red blood corpuscles in the i)ernicioiis anieniia of 
Texas cattle fever. Trans, of the Assoc of American Phvsicians for 1891. 

Bulletin No. 1, Bureau of Animal Industry: Investigations into the 
nature, causiition, and prevention of Texas or Southern cattle fever (pp. 
5G, 68). by Theobald Smith and F. L. Kilborne, Washington. 

'Proc. Biol. Soc. Wash., vol. vii, Apr. II], 1S!)2, pp. 1-64, 1 map. 

*0n Carcluirodon morloni Proc. Biol. Soc. AVash., vol. vii, July, 1892, 
pp. 151, 152. 

*Tiie identity of jUclepla^ atenophylla ami Actratt's onricnlnta. The Bo- 
taniciil Gazette, vol. xvii, April, 1892, pp. 124, 125. 



Proceedings. xix 

Waloott, Dr. Merriam, Dr. SxE-JXErjEu, Professor James, Dr. 

Dall. Professor Riley, Mr. Fernow, and Mr. Coville. 

(.'harles Hallock (read by Mr. Lucas) : *' The Physiology of a 

P«xM>son." Discussed bv Mr. Watte and Mr. William Palmer. 
Vernon Bailey: "The Homes of Our Mammals." 
TiiKODoR Holm : "The Flora of Nova Zembla." Discussed 

bv Mr. Swingle. 



M^irch 10, 1S02, ID hi Meeting' 

The President in the chair and 70 persons present. 

COMMUNICATIONS. 

FjI-^jter F. Ward: "The Biological Basis of Psychology.'' 
Disrussed by Dr. Reyburn, Mr. Fernow, Professor Riley, Mr. 
MHiee, Dr. Dall, Dr. Merriam, and Professor Ward. 

C D. Walcott: " On the Discovery of Certain Cambrian Fos- 
sils on the Coast of Massachusetts." * 

F. H. Knowlton: "The Fossil Flora of the Bozeman Coal 
Field.*'* Discussed by Professor Ward, Mr. Walcott, and Mr. 
Knowlton. 

C. W. Stiles: " Notes on Parasites — Strongyluis rahidusy^ 



April 2, 1802. 102d Meeting. 

Tlie Preside.nt in the chair and about 65 persons j)resent. 

communications. 

('. V. Riley: "The Interdependence of Plants and Insects."* 
Discussed by Professor Ward, Dr. Gill, and Professor Riley. 

C. Hart Merriam : " The Distribution of Tree Yuccas." Dis- 
cussed by Mr. Gilbert, Mr. Coville, Mr. Van Deman, Mr. Has- 
BRorcK, and Professor Riley. 

H. E. Van Deman: "Variations in the Fruit of Hicorin 
Prrna.'"' Discussed by Professor Seaman, Professor Ward, Mr, 



* Note on r»wer Cambrian fo>«silH from Ck)hiissett, Mass. Proc. Biol. 
Sm". Wiwh., vol. vii, July 27, 18:»2, p. 155. 

•The Fo:*yil Flora of tlu» lio/AMuan Coal Field. Proi*. Biol. Sjc. Wa.»<h., 
vol. vii, July 27, 18D2, pp. 15:j, 154. 

*-\ll>crt riais-sall and C. W. Stiles: Strfrnfji/lun rnhida>*, a new species of 
NfmaU><lc, iKirasitie in pij^. The Journal of Comparative Medicine and 
Veterinary Archives, 1892, pp. 2i)7-2tM>, figs. 1-3. 

•Froc. Biol. Soc. Wash., vol. vii, May 28, 1892, pp. 81-104, 
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Van Deman, Mr. Simpson, Mr. Hasbrouck, Mr. Fernovv, and 
Mr. Brunk. 



A'pril 16, 1892. lOSd Meeting. 

The President in the chair and 19 persons present. 

COMMUNICATIONS. 

C. W. Stiles : '* Notes on Parasites : Tasnia ovilla in its Rela- 
tion to Blanchard's Classification."* Discussed by Professor 
DoRAN, Dr. Gill, and Dr. Stiles. 

Frederick V. Coville : " Flora of the High Sierra Nevada of 
California." Discussed by Mr. Fairchild and Mr. Mann. 

Frederick V. Coville : " New Plants from California, Nevada, 
Utah and Arizona."* Discussed by Dr. Merriam, Mr. Fairchild, 
Mr. White, and Mr. Coville. 

Erwin F. Smith : '* A Review of Baillon's Botanical Diction- 
ary." Discussed by Dr. Gill, Professor Seaman, and Dr. Smith. 

J. N. Rose : ** Mexican Leguminosre, with Notes on Dr. 
Palmer's Collection. 



April SO, 1802. lO^th Meeting. 

The President in the chair and 48 persons present. 
The proposed new Constitution and By-Laws, recommended 
by the Council for adoption, were read. 

communications. 

W J McGee : " The Distribution of Land, Water, and Ice on 
This Continent in I^ater Geological Periods." Discussed by Dr. 
Merriam, Mr. Gilbert, and Mr. McGee. 

Erwin F. Smith : *' The Relations of Plants to the Soil." Dis- 
cussed by Mr. Fairchild. 



May U, 1892. 195th Meeting. 

The President in the chair and 23 persones present. 

COMMUNICATIONS. 

W. H. Seaman : '* The Photogenic Organs of Fire Flies." Dis- 
cussed ))y Mr. Mann, Dr. Gill, Dr. Mekriam. and Dr. Theobald 
Smith. 



* Notes sur les l*iini.*<itos : Siir U; Tji'iiia giardi. Coinpt. rend. d. 1. Soc. 
d. Biologie, Paris, 181)2, pp. 004, 005 (note prrliniinaire). 

^ Description of new plants from Southern California, Nevada, Utah, 
and Arizona. Proc. Biol 8oc. Wash., vol. vii, May 18, 1892, pp. 65-80, 



Proceed iiujs. xxi 

('. Hart MEURrAM: "A New Prairie Dog from Mexico.''* 
I>i.srusse(l hv Professor Ward. 

<'HAKLF>« IIali/)ck (read by Mr. Lucas): "Where Salt-water 
Fii*lie.s Hide: Results of Deep-water Seining." Discussed by 

Dr. (ilLL. 

Til K<»D<)R Holm: "Additions to the Flora of Washington." * 
Discussed l)v Professor Ward. 

Frkdkrick v. Covillk: "The Use of Certain Terms in Geo- 
jrraphio Dh^^tribution." Discussed by Dr. Merriam, Professor 
Ward, and Dr. Gill. 



May ;><?, 1892, 106th Meeting. 

The pRtxiDKNT in the chair and 28 persons present. 
Tlie new Constitution and By-Laws, after a second reading, 
were adopted by the Society. 

COMMIWICATIONS. 

Thkodore Gill: "On the Super-Family Cha^todontoidea." 
C. Hart Merriam: "The Plants of the Pribilof Islands."' 

Di.scussed by Dr. Gill, Professor Riley, Mr. Coville, and Dr. 

Merriam. 

C. Hart Merriam : " Coon Cave, Missouri." Discussed by 

Mr. MdiEE, Dr. Gill, Professor Riley, and Dr. Merriam. 



June 11, 1802. 107th Meeting. 

The President in the chair and about 30 persons present. 

communications. 

C Hart Merriam: "The Southern Fur-Seal (Arctocejyhaliis) 
at Guadalupe Island."* Discussed by Dr. Gill and Dr. Mer- 
riam. 

Frederick V. Coville : " Uses of Plants Among the Panamint 



* Ilet<cription of a new Prairie Dog {Cynomys mexicamm) from Mexico. 
\*rfH\ Biol. 8oc. Wa«h., vol. vii, July 27, 1H*»2, pp. 157, 158. 

- Third Unt of Additions to the Floni of Wushiiigton, I). C. Proi\ Biol. 
.«^H-. \Vai*li.. vol. vii, June 10, 1H92, pp. lOVl.TJ. 

* I*lantM of the Tribilof InlandH, IVerin^? Sea. Pnx*. Biol. Soc*. Wanh., 
vmI. vii, July 7, 181)2, pp. 1:K5-150. 

•The Fur-Si'al of Gua<lalu(>e Island, off Lower California. Fur-Stml 
Arbitration, Appendix to the Case of the United States, vol. i, Sept., 1892, 
p. .>8C. 
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Indians." * Discussed by Dr. Erwin F. Smith, Professor Riley, 
and Mr. Coville. 

J. M. HoLZiNGER : " On Amarantus crasslpesy ' 
C. Hart Merriam : '' The Death Valley Expedition,'' an ex- 
hibition of lantern views. Discussed by Dr. Erwin F. Smith, 
Mr. Gilbert, Dr. Gill, Mr. Van Deman, and Mr. Coville. 



October 22, 1892, 108th Meeting, 

The President in the chair and 35 persons present. 

communications. 

Frederick V. Coville : '* The Present Status of Botanical 
Nomenclature." 

George Vasey : " Report on the Botanical Congress at Genoa." 

G. B. SuDWORTH : " Some Controversial Points in Botanical 
Nomenclature " Discussed, together with the two preceding 
papers, by Dr. Merriam, Mr. Fernovv, Dr. Gill, and Dr. Dall. 

Lester F. Ward : '* Discovery of Fossil Plants in the Potomac 
Formation, at the New Reservoir, Washington, D. C, and at 
Mount Vernon." 

Lester F. Ward : " Discovery of a Second Specimen of Saul's 
Oak, Qaercits prinus x alba,^^ 

November 5, 1892. 199th Meeting. 

The President (and Professor Riley) in the chair and 26 
persons present. 

communications. 

C. Hart Merriam: "The Fauna and Flora of Roan Moun- 
tain, North Carolina." * Discussed by Professor Cope, Professor 
CiiicKERiNc;, Mr. Gilbert, Mr. Feunovv. Mr. Van Deman, Dr. 
Vasey, Mr. Sudvvorth, Mr. Hasbrouck, Dr. Gill, and Dr. Mer- 
riam. 

C. V. Riley: "Pea and Bean Weevils."* Discussed by Mr. 
Howard, Mr. Fernow, Dr. Merriam, Dr. Horn, and Professor 

RrLEY. 



*The Pananiint Indians of Cjiliforiiia. The American Anthropologist, 
vol. V, October, 1892, pp. :551-301, with plate. 

*On AuKtrnntus cnumpes. The Botanical (la/xitte, vol. xvii, August, 
1892, pp. 254, 255, witli plate xvii. 

* In part in Proc. Biol. Soc. Wash., vol. vii, Dec. 22, 1892, pp. 175-177. 

♦Insect Life, vol. v, No. 1, 1892, pp. 27-33. 



Proceedings. xxiii 

Verxox Bailky : '* The Influence of the Cross Timbers on the 
Fauna of Texas." Discussed by Mr. Van Deman, Dr. Mkrriam, 
Professor Ward, and Professor Cope. 



ynveii^bcr 10, 1802, 200th Meeting. 

Tlie President in tlie chair and 24 persons present. 

COMMUNICATIONS. 

Theobald Smith: "On Certain Minute Bodies (Parasitic?) 
Witliin the Red Blood Corpuscles." ' Discussed by Dr. Stiles, 
Dr. Ueyburn, and Dr. Erwin F. Smith. 

C W. Stilus : " Tlie Topographical Relations of the Excretory 
Canals of Cestodes."' Discussed bv Dr. Dall and Dr. Stiles. 

Da VII) White : "A New Walchia from New Mexico." Dis- 
cu^'sed bv Professor Ward. 

F. M. Web.*»ter (read by the Recording Secretary) : ** Some 
Entomological Factors in the Problem of Country Fences."' 

F. V. Coville: ** Comparative Values of Plants in Determin- 
ing Floral Zones." Discussed by Dr. Merriam. 



December S, 1802. 20Ui Meeting. 

Tlie President in the chair and 20 persons present. 

communications. 

B. W. Evermann: "Tlie Cruise of the U. S. Fish Commission 
Steamer Alhntrons in Alaskan Waters in 1892." Discussed by 
Dr. Merriam, Dr. Gill, Dr. Dall, Mr. Townsend, and Mr. Lucas. 

Geor<;e Va.sev : "Some New Grasses." Discussed bv Mr. 

I>EWEV. 

J. N. Rose: "On the Rediscovery of Certain Rare Plants." 

C. Hart Merriam: "Exhibition of a Complete Series of the 
I^ir/e American Ground Scpiirrels of the Subgenus Otosprrwoph- 
ihi^'^ Discussed b\' Dr. (iILL, Mr. Coville, and Dr. Merriam. 

B. E. Fernow: "The Mathematics of Forest CJrowth." 

* TheobsiM Smith an<l F. L. KillM^me : Invt'stigation.s into the nature, 
raiiKition, and prevention of Texas or Soutliern cattle ftjver. Bull. No. 1, 
Btiiviiii of Animal Indiwtry, V. S. Dept. A^riniUure, 1S1K{, p. 6S. 

- |{etiierkun)n.*n ul)er Pantsiten 17. IJeher <lie topograph ische .Vnatomie 
d#"j? G<*f;u*H Mystemw in der Familie TjiMruuhi* ; Centralblatt fiir lijiktcriol- 
r»*^i- imd Parafitenkiinde, vol. xiii, LS!»:J, p. — , fip*. 1-12. 

' Some entomolof;i(*al factors hi the pnjbleni of country fencers. Srienfe, 
vol. XX, IHf. 1«, 1HJ»2, pp. ;.:j7, :{:w. 
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December 19, 1892, 202d Meeting, 

The President in the chair and 28 persons present. 

CX)MMUNICATIONS. 

B. E. Fernow : " What Should be the Scope and Object of a 
Biological Society ? " Discussed by Professor Seaman, Professor 
Ward, Mr. True, Mr. Lucas, Mr. Waite, Dr. Euwin F. Smith, 
Professor Riley, Professor Doran, Mr. Fairchild, Mr. Howard, 
Dr. Dall, Dr. Merriam, and Mr. Fernow. 

Lester F. Ward : " Frost Freaks of the Dittany." Discussed 
by several members of the Society. 



December SI, 1892, 203d Meeting. 

THIRTEENTH ANNUAL MEETING. 

The President in the chair and 18 members present. 

The reports of the Corresponding Secretary, Recording Secre- 
tary, and Treasurer were presented and accepted. 

The Society then proceeded to the election of officers for the 
year 1893. 
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xN'ORTH AMERICA 
WITH SPECIAL REFERENCE TO THE MAMMALIA.* 

BY ('. HART MERUIAM. M. D. 



(XIXTEXTS. 

Page. 
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* Annual [^residential A<l<lnvs, <lelivered at the Twelfth Anniversary 
MeetiMK of tlic Biolofrical So«'iety of Wiishinjrton, Febniary (», I8li2. 
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List of Tropical families of Mammals north of Panama 33 
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Introductory Remarks. 

Nine years ago the Biological Society listened to an address 
from its distinguished retiring President, Professor Gill, on " The 
Principles of Zoogeography," or the science of the geographical 
distribution of animals.* Professor Gill assembled tlie oceans of 
the globe, as well as the land areas, into primary divisions or 



* Proc. Biological Society of Washington, vol. II, 1S84, 1-39. 
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* z«H>]o^ical realms,' of which he recojjnized 9 for the land and 
5 for the aea. It is not my purpose to discuss the zoological 
rf?ri«His of the whole world, but to lav before vou some of the 
facts concerned in the distrilmtion of terrestrial animals and 
plants in North America with special reference to the number and 
iMiundaries of the sub-regions and minor life areas, and to touch 
U|H)n the ciiuses that have operated in their production. 

No phenomenon in the whole reahn of nature forced itself 
earlii-r upon the notice of man than certain facts of geographic 
distribution. The daily search for food, tlie first and principal 
cHT*upation of savage man, directed his attention to the unecjual 
tlistribution of animals and plants. He not only noticed that 
certain kinds were found in rivers, })onds, or the sea, and others 
on land, and that srtme terrestrial kinds were never seen except 
in forests, while others were as exclusively restricted to open 
pniiries, but he oViserved further, when his excursions were ex- 
t»_-nde<l to more distant localities or from the valleys and plains 
to tlie summits of neighboring mountains, that unfamiliar fruits 
and inse<*ts and birds and mammals were met with, while those 
h«* fonnerly knew disap)>eared. 

Thus primeval man, and in truth the ancestors of primeval 
man, leanie<l by olwervation the great fact of geographic distribu- 
tion, the fact that particular kinds of animals and plants are not 
uniformly diffuses! over the earth, but are restricted to more or 
less circumscrilMxl areas. / 

It will be obser^'ed that/two classes of cases are here referred 
to, namely, (1) cases in which in the same general region certain 
Ei|KM'ies are restricted to swamps or lowlatids, while others are 
ci Mifine<l to dense forests or rockv hillsides — differences of station. 
and (2) cases in which, regardless of /oc«/peculiaritie.s,a general 
change takes place in the fauna and flora in j)assing from one 
re-/ion to another, or from low valleys or j)lains to high moun- 
tains — <j€(xjraphic differences. The latter chtss only is here con- 
-iderefl. 

Every intelligent schoolboy knows that elephants, lions, 
ariratfesand chimpanzees inhabit Africa ; tbat orangs and flying 
U'Hiurs live in Borneo; kangaroos in Australia; the aj)teryx in 
New Zealand; the Royal Bengal tig(fr in India; llamas, chin- 
<-hillaj< and sloths in South America ; the yak in the high table 
lan<is of Thil)et, and so on. In accordance with these facts 
naturalistii long ago began to divide the surface of the globe into 
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" pines, elk, moose, reindeer, sables, fishers, wolverines, lemmings, 
musk oxen, and polar bears. 

The trogons, saw-bills, parrots, cotingas and other birds of 
tropical America give place in turn to the cardinals, blue gros- 
beaks, mocking birds, tufted tits, and gnatcatchers of the South- 
ern States ; the chewink, indigo bird, tanager, bluebird, and robin 
of the Middle and Northern States ; the Canada jays, crossbills, 
white-throated sparrows, and hawk owls of the northern conifer- 
fOUS forests, and the ptarmigans, snowy owls, and snowflake^ of 
the Arctic circle. 

Historical Synopsis of Faunal and Floral Divisions 
Proposed for North America. 

The recognition of the above-mentioned facts early led to 
attempts to divide the surface of the land into faunal and floral 
regions or zones, and no less than 56 authors have proposed such 
divisions for North America. Of these, 31 were zoologists and 25 
botanists. Of the zoologists, 10 aimed to show the distribution 
of animals in general, 8 of birds, 4 of terrestrial mollusks, 3 of 
mammals, 1 of reptiles and batrachians, and 4 of insects. Of the 
botanists, 22 aimed to show the distribution of plants in general 
and 3 of forest trees. 

Of the writers who attempted to indicate the life areas of 
the New World prior to 1850, (>8 percent were botanists, while 
during the next twenty years (1850-1870), 65 percent were 
zoologists. This striking oscillation of the biologic })endulum, 
first toward botany and then toward zoology, may be attributed 
in part at least to the influence of two great minds — Hum- 
boldt and Agassiz. Humboldt laid the corner-stone of the 
philosophic study of plant geography in 1805. Stinmlated by 
his example and writings, boUinists led the way and were ahnost 
the only occupants of the field until the middle of the present 
century, when the influence of the elder Agassiz gained the 
ascendency and the botanists were rephiced by zoologists, who 
have been in the lead ever since. 

The accompanying tal)le sliows tlie various authors referred to, 
the dates of the earliest publication of their divisions, the branch 
of l)iology on whicli their conclusicms were based, and stiites 
whether or not their articles were accompanied by maps. 
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Lativ ille 1K17 Insects No map 

IV Candolle ( Aujj:.) . . . 1S20 Plante No map 

St-houw 1822 Plantfl Map 

>Urtiiii> 1824-^2(5 Plante Map 

Miiitling 1821) Mammals No map 

Fk*kering 18:K) Plante Map 

Leseon 1831 Birds No map 

He Csmlolle (Alph.) . . 18:« Plante No map 

Meyen 18:^ Plante No map 

Ponif »pcr 1841 Animals No map 

Berehaib< 183S Plante Map 

>[arU*ns and Galeotti . 1842 Plante No map 

Hind:* 1843 Plante No map 

Frankenheim 1843 Plante No map 

Wa^or 1844 Mammals Map 

Riohanl an«l Galeotti . 1844 Plante No map 

Binney /A.) 1851 Mollusks No map 

RirlLarf|}<on 1851 Plante No map 

Si-hiiianla 1853 Animals Map 

AsfSHHiz I8M Animals Map 

Gray 185() Plants No map 

Worjilwanl 185<> Mollusks Map 

SrlaUfF 1858 Birds No map 

Le 1 onte 1859 Insects Map 

Couper 1859 Forests Map 

Il'joker 18«1 Plants Map 

Binney (W. G.) '. im:^ Mollusks Map 

Verrili 1863 Birds No map 

Boinl 1860 Birds No map 

Marray 186(5 Mammals Map 

twrwelmch 18(>6 Plants Map 

Ilazley 1868 Animals Map 

Brom-n 1870 Foreste Map 

Allen 1871 Animals No map 

Blyth 1871 Animals No map 

CV»pe 1873 Iiej)ts. and Imtn^lis.. Map 

Ptrtler 1874 Plants Map 

Scudder 1874 Inset-te Map 

Wallace 1876 Animals Map 

In-er 1878 Plants No map 

Engler 1882 Plants Map 

I'^-kard 1883 Animals Map 

Jordan 1883 Molhwks Map 

.«arv«?nt 1884 Forests Map 

iNnile 1884 Plants Map 

llartiaiib 1886 Birds Map 

KeirlM-ni>ir 1887 Binls Map 

Heilprin 1887 Animals Map 
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Heinsley 1887 Plante •. Map 

Brendel 1887 Plants Xo map 

Nekon 1887 Birdg Xo map 

Sohwarz 1888 Insects Xo map 

Betsey 1888 Plants Xo map 

Ruljrway 1889 Birds Xo map 

Merriam 1890 Animalsand plants. Map 

Keeler ! 1891 Birds Map 

The principal bio-geographic divisions that have been recog- 
nizee! by a large number of writers, and as a rule have been 
proposed independently and under dift'erent names, resulting 
from the study of different groups, are de:=icribed in the following 
synopses, each of which may l)e regarded as a chronologic syn- 
onvmv of the region to which it refers. 

Arctic DiviMon (Aborc Limit of Trees). 

An Arctic circumpolar division north of the limit of tree 
growth was recognized as a distinct region by European writers 
long before the earliest attempts were made to maj) the faunal 
and floral areas of North America * Hence the following table 
is necessarily incomplete, since it shows only the extent to which 
this zone has been recognized bv those who have actuallv defined 
faunal and floral areas in North America. 

Dnt^ Author Same ginii to region Study b<wd on Rank 

1820 De CandoUe. . . nyi)erboreal Region Plants 1 

1822 Schouw Realm of Messes and Sax- Plants 1 

ifragi^. 

18.'50 Pickering. . . . Aretic Region Plants 1 

18.?1 r>e«?on Arctic Region Binls 1 

18.^5 I>e Candolle.. . Arctic Rej;ion PUmts 1 

1h:JG Meven PolarZone Plants 1 

18.']8 I5erghaiiH ReiUniof Mosses and Sax- Plants 1 

ifnijjL»s. 

184.*] Hin<ls (iretMiland Region Plants 1 

1844 Wagner Polar Provini*e Mammals 2 



*ThiH rt^jrion, liowever, is not universally reco*rnize<l. Wallaci* and a 
few others refiisi' to accept it. Agassiz, Allen, and most lx)tanical writtTs, 
on the other hand, n'ganl it as one of the l>est deftrnvl of the primary* 
<livisions. An imiKirtant recent tn.»atise on the suhje<*t, fnim the stand- 
jK)int of the distrihution of niannnals, is the following : ''DitorLiiarhcSuh' 
nylon — Ein ntiirogznrfjtogrnphischt'n ]'rrhrritnin; drr Thirrt" hy 1 )r. A Uifll.»4t 
Brauer (Zooloirisilie .lahrhucher, Ahlh. fur. Syst. Ill, Jan., 1SS8, ISiKUKS, 
taf VIII). 



Boreal Division. ^-^ 

/*!/» Author Sttmt' (jii'in t<t I'rginn Stmhf fnitfaf nn Hank' 

^v» S'hiniinla lUirnm (iroiiinl** Animal!^ 2 

"^Vl A^as^iz Arrtic Rciilin Animals 1 

<'^} Wix^ilwanl . . . Rejnon of Saxifrajroj« and Molliisks 1 

S.VS (\Ni]K^r \n-tic Provimv Plants 1 

s*ii» <iri8i>1>flc*h Vn*tic-Alpine Rt^gion. . . Plantn 1 

<70 Brr>wn TrtH'lesHor Eskimo Prov- Forest.** 1 

ince. 

s71 Allen Arctic Rtialm Animalt? 1 

s7r> < Vijie Arctic R'^alm Animaln 1 

*<7s DyiT Arctic-Alpine Flora .... Plants 2 

s."*J Enjrler Vrctic Rojjion Plants 2 

s><.'; Packard Arctic Realm Animals 1 

ss:j Jonbin A n*tic Province Molhisks 2 

S.S4 Dnide An*tic District Plants 2 

*<**7 Hrt* n<K»l Arctic- Alpine Division . . Plants 1 

*^*<7 U«Mchenow Vrctic Zone Binls 1 

•v<7 NVIsiMi An*tic District (Alaskan). Binls I 

v^*i Braner An*tic Subrejjion Mammals 2 

s<»» M«*rriiim Arctic lit^jrion Animalsand jilants. 2 

Boreal Division. 

Tlii.'< hoadinjr i.s intended to cover the zone of coniferous forests 
t'Xteiiilinjr across the continent south of the Arctic Rcaini. While 
it> iiortheni hounchiry is fixed at the limit of trees, its southern 
Umler has heen variously placed hv diflerent writers. Schouw 
«lid not rwo^nize it at all, hut carried his great forest rejiion down 
ti» latitude •%**, where the true southern district hegins. Berjr- 
haus, who in other respects followed Schouw, divided this jrreat 
ro^on into two part**, the northernmost of which he named the 
'H'tthu of f*tfniferAj* placinj; its southern limit in th(» east at ahout 
latitude 47°. Himls, Agassiz, Woodward, Verrill, and Drude 
^|M':ik of it fis tlie ^Canadian ' Re;rion. Its southern limit is here 
fXt#.*nile<l to include the TVf/jfff////// Fofnin' of recent zoological 
writ^ffs. 

Th»» extent to which this zone has heen n^cognized will appear 
fniiii the following tahlc: 

Xfimc ffircii t(t region Stnthj fnisrff on llnnk 

. ("anaflian Flora Plants 2 

. Realm of Conifers Plants 1 

. Cana<lian R<'^ion Plants 1 

. Rc»}i:ion of Coniferons Animals 2 

FonvtH. 

I -Biol. Sot.. Wa«h., Vol. VII. imf2. 



iMr/r 


Author 


K9i 


Pickerinj? . 


lO^ 


I{«*ivhauH . . 


im:; 


Ilinilii 


1 <'%l 


S«-li mania . 



/ 
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Date Author Name given to regime Study based mi Rank 

1854 Agassiz Canadian Fauna Animals 2 

185(5 Woodward . . . Canadian Province Molliisks 1 

1856 Gray Middle and Northern Plants (?) 

Wooded District. 

1859 JjQ Contc Northern Province Insects 2 

1859 Cooper Lacustrian Province Forests 1 

1863 Verrill Canadian Fauna Birds 1 

1863 Binney Northern Region Mollusks 2 

1870 Brown Lacustrian Province Forests 1 

1871 Allen Iludsonian and Cana- Animals 3 

dian Faunas. 

1882 Engler Region of Conifers Plants 2 

1883 Packard Boreal Province Animals 1 

1884 Sargent Northern Forest Forests 2 

1884 Drude Canadian District Plants 2 

ISJH) Merriam Ik»real Region Animals and plants. 2 

Atl(intic, Central^ and Pacific Divisions of Temperate North America. 

It has been the custom of recent writers to divide the broad 
middle zone of North America (most of which lies witliin the 
United States) into three main divisions — Atlantic or Eastern, 
stretcliing from the Atlantic Ocean to the eastern border of the 
plains ; Central, from the plains to the Sierra Nevada ; and Pacific, 
from the Sierra to the Pacific Ocean.* These regions were pro- 
posed as early as 1854 by the elder Agassiz, who however 
divided the Eastern or Atlantic district into two regions of ecjual 
rank — Allcijhanian and lAmmanian, or faunas of the Middle and 
the Southern States. In this respect he has been followed by 
Cope. Other authors, including Le Conte, Baird, and Allen, 
regard the southern district as only a subdivision of the Eastern 
region. Agassiz named the Central region the * Table-land or 
Rocky Mountain Fauna'' and the Pacific the ^QUifornian Fauna,^ 

This arrangement of the United States into three provinces 
has been followed in the main by Le Conte (18.')0), W. 0. Binney 
(18G3), Baird (18()G), Cope {1STS\ Grisebach (1875), Wallace 



w 

* These divisions must not he confounded with tliose of Amos Binney 
(published in IHoI) hearing the same names, for Binney's Atlantic region 
lay between the Atlantic and AUeghanies, bis Central region between the 
Allegbanies and the Hocky mountains, and bis Pacific ri'gion lH»tween the 
Ilocky mountains and the Pacilic. W<)o<hvard's divisions (lsr><i) are 
essentiallv tbosi* of Amos Binnev. 



Atlantic or Eastern Forest Region. 11 

nSTfV), Allen (1878), Packard (1883), Jordan (1883), Hartlaub & 
Newbm (188G), and Heilprin (1887). 

The three divisions will he considered sei)arately. 

A (hit tic or Risteni Forest Region, — Many writers have recog- 
nizi^i an eaitteni forest region stretching from the plains to the 
Atlantic and in a general way from tlie boreal or coniferous 
forest* of the north to the alluvial lands of the South Atlantic 
anil (iulf States ; but its northern and southern limits have 
Ut-n by no means agreed upon. Schouw defined these bound- 
:irit.*s a.s the limit of trec»s on the north and latitude 3(>° on the 
.««»uth, and named the region Michaux's Realm or Realm of Alters 
*tuf! Sididagoi*, Kerghaus retained Schouw's southern boundary, 
but t<M)k off a broad belt on the north, which he named the Realm 
f»f (\niiferonH Forests, The resulting northern limit as shown on 
)iL* map (1838) agrees closely with that adopted by such recent 
writers as Wallace (1870), Allen (1878), Packard (1883), and 
Heilprin (1887), all of whom, on the other hand, carry its south- 
em lM)undary south to the (4ulf of Mexico, thus making it co- 
extensive with the Atlantic or Eastern Proinnce alreadv referred to. 

♦Several early writers, among whom Schouw and Berghaus were 
]»n>nnnent« recognized this region in the east, but knew nothing 
of the great interior plains, and consecpiently spoke of it as ex- 
tenfling all the way to the Rocky mountains. 

The extent to which this Jkstern Forest region has been 
re<*<ijmized, together with the approximate north and south 
t^iundaries aligned it, will appear from the following table: 

XijTE. — In the columns showing limit on the nortli and south the fol- 
lowing abbreviations are use<l : L. T. = northern limit of trees ; C. F. = 
northern c<jnifen>u8 forests ; A. = Austroriparian or Louisianian region ; 
ii. = Gulf of Mexico. 

... . J .1 %r . . Limit on the Based ,> , 

/>ffr Auihor yame ffiven to rrffion y^,ff, ;^,^^f,, ,,^ Rank 

1S±J St-houw Asters ami Solida^os . L. T. 

1h:H> Pickering Flora of Fnited SUites C. F. 

1«:W Ben^haus Asters ami Solklapos. C. F. 

1 M'l Hinds Iroijuoian (\ F. 

1 M4K Frankenheim . . . New En^limd C. F. 

!>*.># Agaseiz Alleghanian C. F. 

|kV» Gray Xorthem States (?) 

1K5«I LeConte Eastern (?) 

1850 Cooper Appalachian C. F. 



A. 


Plants . . . 


1 


G. 


Plants 


2 


A. 


Plants . . . 


1 


G. 


Plants . . . 


1 


A. 


Plants . . . 




A. 


Animals . 


2 


A. 


Plants . . . 


1 


G. 


Insects.. . 


1 


G. 


Forests . . 


1 
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Thitr 

1863 
18(53 
18()() 
186() 
1870 
1871 
1873 
1874 
187() 
1882 
1883 
1883 
1884 
1884 
1880 
1887 
1887 
1889 



Verrill 

Binney (W .G.) 

Baird 

Grisebach 

Brown 

Allen 

Coixi 

Porti^r 

Wallace 

Engler 

Packard*. 

Jordan 

Sargent 

Drude 

Hartlaub 

Heiljmn 

Brendcl 

Ridgway 



Name givni to region 

Alleghanian 

Interior 

Eastern 

Forest 

Appalachian 

Eastern 

Eastern 

Forest 

Alleghanian 

Appalachian Province 

Eastern 

Atlantic Region 

Deciduous Forests . . . 

Virginian 

Alleghanian 

Alleghanian 

Mixed Forest 

Eastern Province 



lAmii on the BoMd 
North 



South on 

C. F. A. Birds... 

C. F. A. Mollusks 

C. F. G. Birds... 

L. T. G. Plants . . 

C. F. G. Forests.. 

C. F. G. Animals. 

(?) A. Animals. 

C. F. G. Plants... 

C. F. G. Animals. 

C. F. G. Plants... 

C. F. G. Animals. 

C. F. G. Mollusks 

C. F. A. Forests.. 

C. F. G. Plants... 

C. F. G. Birds.... 

C. F. G. Animals. 

C. F. G. Plants... 

(?) G. . Birds . . . 



Rank 

1 
»> 

1 
1 
1 

2 
2 
1 
2 
3 
1 
3 
2 
2 
2 
2 

1 



Central or Middle Dirision. — This division extends from tlie 
ea,stern l)order of the great plains to the Sierra Nevada and Cas- 
cade Mountains. It was first proposed l)y Agassiz in 1854, under 
the name ^T(d)le'land Fauna or Fauna of the Rocky Mountnins,^ 

The extent to which it has been recognized will appear from 
tlie following table : 



Name giiyn to region 

Table-land Fauna 

Central District 

Central Province 

Middle Province 

Prairie Region 

Central Region 

Rocky Mountain Subregion. 

Middle Province 

Gentral Province 

Central Province 

Central Region 

Mont^ma District 

Ro(!ky Mountain R^^gion . . . 

Rocky Mountain Subregion. 

Prairie Flora 

Rocky Mountain or Middle 
District. 



Date 


AxUhor 


18.34 


Agassiz 


1859 


I^ Conte 


18(i3 


Binney (W.G.) 


18(>G 


Baird 


\Hm 


(irisebach 


1873 


Coi)e 


187(i 


Wallace 


1878 


Allen 


1881 


(irav 


188:^ 


Packard 


1883 


Jordan 


1884 


1 )ru(le 


188() 


Hartlaub 


1887 


Heilprin 


1887 


Brendel 


1889 


Ridgway 



BfUfed on 


Rank 


Animals 


3 


Insects 


1 


Mollusks 


1 


Birds 


1 


Plants 


1 


Rejit*. and batrs . 


*> 


Animals 


2 


Animals 


2 


Plants 


1 


Animals 


1 


Mollusks 


3 


Plants 


2 


Birds 




Animals 


o 


Plants 


I 


Birds 


♦> 
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Parifir or Cnlifiyrnia Division, — Tliis name has l)cei) very ^on- 
•.•mll y a|>i>Iie<l t<> the Pacifie coast region of the United SUit<jH. 
It wa.s first recognized l)y the botanist De Candolle in 1820. 
I*i<-kering, in 18^^), named it the Califoniian Flora, but, knowing 
little ur nothing of the Sierra Nevada and believing the Rocky 
Mountains to be the onlv mountsiin svstem of importance in 
North America, extended its eastern l)oundary to tliat range. 
In this he was followed by' the botanist Hinds, in 1848; by the 
< ••»n< hob igists, Amos Binney, in 1851, and W(?odward, in 185(>. 
Aga**iz, in 18o4, was first to fix its (\ast^rn limit at the Sierra 
Nevada and Csisc*a<le mountains, where it has been |rermitted to 
n-st. Its nortli and south boundaries have undergone consid- 
emble fluctuations. 

The extent to which the Pacific or Calif* )rnian region has ]>een 
rL-i-ijjrnize*! will appear from the following table i*^ 

/>ilf Author Same ffiven to rerj'wn Jiatk'd ou Rank 

1>:»I Ite Candolle . . West Coast of TeiiiiK^nite Plants 1 

North Anierifa. 

l<Vi Pickering Califoniian Flora Plants 2 

IM'» HindH Califomian Region Plants 1 

1M.H Frankt*nheiin . California Plants 2 

1?**>1 Binney (A.) . . . Pacific Region ^follusks 1 

lHr>4 .\}2ai«*iz Califomian Fauna Animals li 

W^i Wo«Hlward Califomian Provinc*^ .... MolUi^ks 1 

\<tO Lc Conte Westem District Inwects 1 

isTii* (VMiinT Xevadian Provincef Forests 1 

l^-^l Binm-y (W. ( i .) Pacific Pnnince Mollusks 1 

I'^ki I?aini Westem Province Binls 1 

l>^i#; Grisi*l)ach Califomian R(?j^on Plants 1 

1S7:{ 0»iie Pacific Region Re]»ts.and batrclis. 2 

1 <r^ Porter I'acific Region Plantw I 

lM7*i Wallace Califomian Subrejjion. . . Animals 2 

1H7H Allen Westem Provincc^ \nimals 2 

l^KJ I^M'kanl Westem Provinc^e Animals 1 

1 s8:{ Jonlan Pacific R<'gion Mollusks 3 

I.HH4 IhiMie Califomian District Plants 2 

!•*><#; Ilartlaul) Califomian Rejrion Birds 2 

lHS7 lleilprin Califomian Subn'gion .. . Animals 2 

1SS7 Brendel Califomian Flora Plants 1 

1 •*>*!• Kid>jrway Pacific District Binls 2 

• Kntflers * California Coast Province' it* not included in thin table, l>e- 
r-AUr^' it ti^nsiHts only of the narrow strip of land l>etween the Coast Rangt) 
and th« P!ucific. 

♦• Named fiwm the Sierra Nevmla— not the State of Nevada. 
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Austroriparian or Loumanlan Division, 
(South Atlantic and Gulf States.) 

Latreille, tm early as 1817, called attention to the difference in 
the insect fauna of Carolina and Georgia from that of Pennsyl- 
vania and New York, and in his division of the earth into cir- 
cumpolar zones ran the boundary line between these faunas at 
latitude 36°. The ditterence in the flora of the South Atlantic 
and Gulf States from that of the Northern States was recognized by 
the Danish botanist Schouw as early as 1822 in the * Realm of Mag- 
nollas, or ParMs Reabn,^ which he then pro})oscd for the region 
between the parallels of 30° and 36° nortli latitude. Thirty- 
four years later (in 1856) the nortliern boundary of the same 
area was run by America's greatest botanist, Dr. Asa Gray, along 
tlie parallel of 36° 30', only half a degree from Schouw's line. 
The first zoologist to recognize this region was the elder Binney, 
who died in 1847. His posthumous work on Terrestrial Air- 
Breathiny Mollusks, published in 1851, describes it under the name 
* Tertiury Region of the Atlantic Coast and the Gulf of Mexico,^ The 
elder Agassiz recognized it in 1854 as one of his seven primary 
regions, naming it the Tjouimvnian Fauna. Later writers, except 
Cope, have considered it a subdivision of the Eastern Forest 
region. Cope restored it to primary rank in 1873 and named it 
the Aiistroriparian Region. 

The extent to which tliis region has been recognized will ap- 
})ear from the following tal)le : 

Date Auihor Name given to region Baned on Rank 

1817 T^trcille Supertroj)ical Clinmtc.. . Insects 1 

1822 Schouw lleahn of Magnolias. . . . Plants 1 

iaS6 Meyon Subtropical Zone Plant.s i 

1837 Martins Mississi ppi-Floridian Plants 1 

Realm. 

1838 Berghaus Realm of Magnolias . Plants I 

1851 Binney (A.) . . . Tertiary Re^jion of At- MoUusks 2 

lantic and Gulf coasts. 

1853 Schmarda .... Middle American Realm. Animals 1 

1854 Agassiz. ...... Louisianian Fauna Animals 3 

1856 Gmy Southern States Plants 1 

1851) Ta^ Conte Southern Province Insects 2 

1850 Cooper Carolinian an<l Missis- Forests 2 

sij)pian. 

1803 Binney ( W.G.) Southern Region Mollusks 2 

1800 Baird Southern Sulxlivision.. . Birds 2 

1806 Verrill Louisianian Fauna Birds 2 

1871 Allen Louisianian Fauna Birds 3 



Sanoran Divisiou. 15 

/>i/r Author Xaiiif (jivru to rajion BaiU'd on Rank 

\<7\\ CojK' Xiwtroripariaii Region.. Repts. and batrchs . 2 

1S74 Porter Soutliern District Plant* 2 

l.xs:^ Jonlan Sonthern District MoUiinks 4 

1 s?v| Saryent Coast Pine Region Forests 2 

Is;k> Merriam \ustroriparian Region.. Animals and plants. 2 

Honor an Division. 

The tomi ^Sonman Region^ has been applied by Cope and 
• ►tliers to an iniportiint life area whidi entei*s the southwestern 
part of the Unitcil States from the table-land of Mexico. It wa.s 
first rec*ognized by a botanist, Richard Brinsley Hinds, R. N., 
?surgei»n to H. M. S. Sulphur, wlio published a description of it 
in 1H43 under the name '7%^ Chihnahnn Region,^ He defined it 
as extending south to the tropic, west to tlie Gulf of California 
an<l the Colorado River, north to the prairie region of the Unitefl 
State?*, and separated on the east from the Gulf of Mexico by a 
northward extension of the Central American region along the 
lowlands bordering the coast. Professor Baird (in 18()()) stated 
tliat along the valleys of the Rio Grande and Gila the fauna of 
thf Central Province " is greatly mixed up with the petmliar 
ia.una of northern Mexico, which, im far as its summer birds in- 
dicate, is almost entitled to be considered as a fourth main 
province.'' 

Tlie extent to which this region has been recognized will appear 
fn »ni the following table : 

lAnU Author Xaine given to region Based on Rank 

1S4;; Hinds Chihmiliiian Plants 1 

1 Vi!» I>» Cont4» Southwestern and South- Instvts 2 

sr)uth western Provinces. 

Kiit (\ioiK»r Arizonian Region Forests 2 

1>m;1 (V»opc»r Arizonian and Chiliua- Forests 2 

huan Res:ions. 

1 ^'*¥ Bainl [No name given] Birds 2 

1 <70 Hn>w-n New Mexican Region . . . Forests 2 

l.**7:» C<>j»e Sonoran IU*pts. an<l l)atrchs. . 2 

1 ^^74 Porter Callus Region Plants 1 

1 h7h Dyer Mexico-C^alifoniian Flora Plants 2 

1 s?%2 Kngler Aztec Pmvince Plants ;{ 

1 KM Sanrent Mexican Fon»st Region . . Fon'sts l 

JhM I)ni<ie North Mexico and Texas Plants 2 

District. 

1HS7 II«Mlprin Sonoran Tran.**itiiMi Re- .Vninials (?) 

gion. 

1«W0 Merriam Sonomu Provinct* Animals and plants. 1 
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Penlnaula of Lower California. 

That the fauna and flora of the peninsula of Ix)wer California, 
or any part of it, differs radically from that of the state of Cali- 
fornia immediately on the north was pointed out almost simul- 
taneously by Baird and Le Conte in 1859. Baird stated that the 
fauna of its southern extremity, as determined by collections of 
its mammals, birds, and reptiles, " is almost identical with that 
of the Gila River, and to a certain extent with that of the Rio 
drande," but differs wholly from that of Upper California. In 
accordance with these facts he afterward (in 1866) made Lower 
California a subdivision of the Central Province. Later in the 
same year (1859) Le Conte stated that a few species of insects 
from Cape St. Lucas, '' though all new. indicate a greater resem- 
blance to the fauna of the Lower Colorado than to that of mari- 
time California ; this province may therefore be found eventually 
to belong to the interior district." 

Cooper (in 1861) proposed the name Uchitun for the Forest Flora 
of lA)wer California, and regarded it as a subdivision of his 
Nevadian (= Californian) Province, Cirisebach also, in mapping 
the plant regions of the world in 1866, included the peninsula in 
his Californian Region, but afterward (in 1872) transferred it to 
the interior or prairie region. 

Cope, in 1878, raised Lower California to primary rank, basing 
his action on a study of its reptiles and batrachians. Wallace, 
in 1876, placed it in the Central Province without subdivision. 
Packard, in 1883, followed Baird and Grisebach in regarding the 
southern part of the peninsula as a sul)di vision of tlie Centnil 
Province, while the northern part was assigned to the Pacific 
Province. Drude, in 1884, divided it transversely in two nearly 
e(|ual plant areas, ])lacing the northern half in his ' North Mexico 
and Texns Du<tricf,^ and the southern half in bis trojiical ' Mexiraa 
DiMtriiC IIartlaul> and Newton, in 1 886, ])laced the entire |)enin- 
sula in their Mexican Region, and Ileilprin, in 1887, in his Sonoran 
Transition Re(jion. 

The way in which Tx)\ver California has been regarded l)y differ- 
ent writers is shown in the following tiible:* 



*N4>TK. — In the fcvvciiM's in wliicli the luMiinsula lias Ikhmi 4livi(U'(l, tlu." 
as.'^iirnnK'nt liorc «riv<Mi n'latc's to tho sontlu'rn rxtrcmitv. 



SouiJieni Florida. 
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/a I/*- Author Uoir regarded 

l.s;»7 MartiiLH . . . Ah imrt of hin Moxi(»an Kxtra- 

tro!>U'iil Real in. 

l<ls Ik*ivluiu» . . . A« i)art of lii« Mexican Uealm 

(* Jacquin's Kealni '). 

IM:\ Hin<ls Ah i)art of his Californian Region. 

IS45 Beiyliaus. . . As iiart of his Tropical Province . 

I.S.VI ApiMPiz As i»art of his Californian Fauna. 

1<>0 \V«>o«lwanl . As part of his Californian Prov- 
ince. 

1H5(9 Bainl As a 8ubdi\ision of his Middle 

Province. 

KVl* LeConte.. . As \yaxi of his Central District. . 

1 S4>1 (Vjoper Asa sulxlivision of his Nevadian 

[ = Californian] Province. 

1 s^if* Griselwich . . As part of h is Californian Region. 

1S70 Brown As jmrt of his Colonulo Desert 

District. 

1S72 (friselioch. . As part of his Prairie Region. . . 

IsT.'J Cojie As an independent region 

l.H7ii Wallace.. . As part of his Californian Sub- 
region. 

1HS2 Engler As jiart of his Aztec I^rovince. . 

l*Cl P^ckanl As i)art of his Centnil Province. 

1SS4 I>nide As jwirt of his Mexican District . 

l.ss#; Hartlauh. . . As jrtirt of his Mexican Region. 

1SS7 Heilprin As i>art of his Sonoran Transi- 
tion liegion. 

1S50 Merriani . . . As a division of his Sonoran 

Province. 



Study tnised on Rank 

IMants 

Plants 

Plants 

Mammals ... 

Animals 

Mollusks .... 

Binds 2 

Insects 

Forests 2 

Plants 

Forests 

Plants 

Reptiles and 2 
hatnu'hians. 

Animals 

Plants 

Animals 

Plants 

Birds 

Animals 

Animals and 2 
plants. 



■* 



Sovthern Florida. 

The large numy)er of tropical forms of life inhabiting southern 
Florida early led to its separation from the rest of the Atlantic* 
rejrion l>y writern on the distribution of animals and jdants. 
Ijw*.'*<>n (in 1831) placed it along with Mexico in his South Tem- 
j»erate Zone. Hinds (in 1843), recognizing its Antillean affinities, 
pla^'Cil the southern extremity of the peninsula (south of latitude* 
27®) in his* WeM India Rrcjion. 

TTie extent to which southern Florida has been recognized as 
(auiiallv and florallv distinct from the rest of the United States 
\A shown in the following table : 



:i--Bitti.. S<ir., Wamh., Vol.. VII, iwhf. 



18 Merriam — Geographic Distribution of Life. 

Date Auihor Name ffh^n to reffion Baaed on Rank 

1831 Lesson [Florida division of South Birds 

Temperate Zone.] 

1843 Hinds [Florida division of West In- Plants 

dia Region.] 

1851 Binney (A.) . . Peninsula of Florida Mollusks ... 2 

1858 Cooper Floridian Region Forests 2 

1859 Le ConUi Subtropical Province Insects 2 

1866 Baird [Florida division of Atlantic Birds 3 

Region.] 

1866 Verrill [Florida division of West In- Birds 

dian Region.] 

1870 Brown Florida Subregion Forests 2 

1871 Allen Floridian Fauna Birds 3 

1873 Cope Floridian District Reptiles and 3 

batrachians. 

1874 Porter Florida Region * Plants 1 

1883 Packard [Florida division of Antillean Animals 

Region.] 

1883 Jordan [Florida division of Neotrop- Mollusks ... 

ical Province.] 

1884 Sargent Semi-tropical forest of Florida. Forests 2 

1887 Drude [Florida division of Antillean Plants 

Re^on.] 

1887 Reichenow . . . [Florida division of South Birds 

American liegion.] 

1887 Brendel South Florida [Antillean] . . . Plants 1 

1888 Schwarz [Florida division of Antillean Insects 

Region.] 

1890 Merriam [Florida division of Antillenn Animals and 3 

Subregion.] plants. 



Antillean Division. 

The fauna and flora of the West Indies have been variously 
interpreted by different writers, some placing the region in South 
America, others in Mexico, and others still raising it to inde- 
pendent rank. 

In 1822 Schouw, in mapping the plant areas of the world, 
placed it in his * J(wquin''s Kerdni or Realm of Cactu.se^s and PepperSy^ 
Subsequently, however (in 1833), he gave it independent pri- 
mary rank, naming it * Swartz\^ Realm.'' Martins, in 1837, was 
first to bestow the name ^ Antillean Realm ' upon this region, which 
he regarded as a division of primary rank, comprising the West 
Indies and adjacent coasts of South and Central America. The 
same arrangement was retained in his lectures on Floral Realms 
in 1805. 



Antillean Dhision. 

The way in which the We^^t Indies have been 
ferent writera is shown in the following talkie : 

l^'Ue Auihor How regarded 

lS2i) De CandoUe. . As an independent region 

Is22 Schouw As part of his Realm of Cac- 
tuses and Peppers [Mexi- 
can]. 

ls:JO Pickering As part of his American In- 
tertropical Region. 

Kll LeflBon As part of his Equatorial Zone. 

IK33 h?chouw As an indei)endent realm 

(Swartz's Realm). 

1>CJ5 l>e CandoUe.. As an independent region 

1.S37 Martius As an indei>endent realm 

(Antillean Realm). 

KW Beiighaua As an inde]>endent realm 

(Swartz's Realm). 

1841 romp|>er As part of his North Warm 

Zone. 

IMZ Hinds As an independent realm 

(West India Region). 

1H4-3 Berghatia As part of his Tropical Prov- 
ince. 

1**4*5 Wagner As part of his Tropical Amer- 
ican Province. 

1H54 Agaadz As a subdi\^ion of his Cen- 
tral American liegion. 

I»i50 Wfxxiward ... As an indei)endent province 

(Antillean Province). 

1S58 .Sclater As part of his Neotropical 

Region. 

1>*H»> Baird Asa primary region (AVest In- 
dian Region). 

\}*A¥\ GriadiMch As a primary region (AVest In- 
dian Region). 

1868 Haxley As part of his Austro-Colum- 

bian Region. 

1K70 Brown As an indeiwndent i)rovince 

(Antilk'an I*rovince). 

IH75 Sclater As an indefiendent 8ubre;jion 

(Antillean Subregion). 

IHTtt Wallace As an indei)endent subrt^gion 

(Antillean Subregion). 

1h82 Engler As an independent province. . 

IHKi Piaekard As an inde[)cndent region 

(Antillean Region). 

li«H3 Jordan As part of his Neotrupiuil 

Province. 

1B84 Drude As an indeiiendent region 

(Antillean District). 
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regarded by dif- 

Based on Rank 

Plants 1 

Plants 

Plants 

Birds 

Plants 1 

Plants 1 

Plants 1 

Plants 1 

Animals 

Plants 1 

Mammals . . 

Mammals . . 

Animals 3 

Mollusks ... 1 

Birds 

Birds 1 

Plants 1 

Animals 

Forests 1 

Birds 2 

Animals 2 ^ 

Plants 3 

Animals 1 

Mollusks ... 

Plants 2 
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Ihiie Author Haw regarded Based on Rank 

1886 Hartlaiib As an independent region Birds 2 

(Antillean Region). 

1887 Ileilprin As a sulxiivision of his Neo- Animals 2 

tropical Region. 

1887 Reichenow . . . Aspartof his South American Birds 

Region. 

181H) Merriam As a division of his Tropical Animals and 2 

Pi-ovince. plants. 

yorthicest Cuad Divmon. 

In 1S48 Hinds, in mapping the plant regions of the world, 
proposed a ' Northwest American Region ' for the area west of the 
Rocky Mountains, north of the Columbia River, and south of lati- 
tude 68° north. Agassiz, in his paper on the Zoological regions of 
the earth (1854), gave the name ^Northwest Coast Fauna'' to 
essentially the same area (shown on his map as extending along 
the Pacific from northern California to the base of the Unalaskan 
peninsula). 

In 1859 Le Conte, who based his studies on Coleoptera, spoke 
of this region as the ' Hgperhorean Procince ' of the Pacific dis- 
trict ; and the same year Cooper, writing of forest regions, de- 
scribed it as the ^Caurine Province,'' W. G. Binney, in 1878, 
mentioned it as the 'Oregonian Division ' of the Pacific Province; 
Engler, in 1882, as the 'Kalosrhen Zonc^ ; Drude, in 1884, as the 
^Colnmhian District \- Nelson, in 1887, as the ^ Sitkan District \' 
Brendel, in 1887, as the ^Xorth Pacific Province,^ 

Prairie Division. 

A few botanists, infiuenced by the widely different aspects of 
nature resulting from the presence or absence of forests, have 
recognized a ' Prairie Region ' as one of the great floral divisions 
of North America. It was first proposed by Pickering, in 1830. 
Pickering named it the ''Lonixianian Flora,' and gave its bound- 
aries as the Mississippi on the east and the Rocky Mountains on 
the west. Hinds described it, in 1848, as "a ])eculiar tract 
enclosed by the vast forests of North America." He named it 
the ' Prairie Region,' and said it extended *^ from witliin a hun- 
dred miles of the west bank of the Mississippi to the Rocky 
Mountains, stretching north to 54° north latitude^ and again only 
bounded on tlie south bv the wooded countrv of the Texas and 
the Mexican 8ea." 
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(%>oiKT, in his paper on the distribution of forests (in 1859), 
nanietl it the CampeMrian Province. It was recognized by Brown 
in 1S70, by Porter in 1874, and by Engler in 1882. 

Recapitulation. 

It is seen that a number of zoologists and botjinists, basing 

their studies on widely different groups, and as a rule ignorant 

of the writings of their predecessors, have agreed in the main 

in the recognition of at leiist seven (7) life areas in extratro})ical 

North America, namely : (1) an Arctic area north of the limit of 

trif gr«)Wth ; (2) a Boreat tranncontinciUal coniferous forcH region ; 

«.**) an Atlantic or FM-stera wooded rc^io/i stretching westward from 

the Atlantic to the Great Plains ; (4) a Central or Middle region, 

re:iehing from the Plains to the Sierra Nevada and Cascade 

Mountains ; (5) a Pacific or Calif orniaa division, covering the 

area l»etween the east base of the Sierra and the Pacific ocean ; 

M>) a I/juisianian or Austroriparian division, comprising the 

S^mth Atlantic and Gulf States south of latitude SiS"" ; (7) a 

Sttunran division, occui)ying the high table-land of Mexico and 

stretching northward over the dry interior far enough to include 

the southern parts of California, Nevada, Arizona, New Mexico, 

and Texas. 

With or without reference to the above principal divisions, 
it has been recently the custom of zoologists, [)articularly orni- 
lhol<>;nsts, to subdivide the eastern . United States and Canada 
\nu several minor areas or * faunas,' as follows : (a) Floridian ; 
<'') liouisianian ; (c) Carolinian ; (d) AUeghanian ; (e) Canadian; 
(J ) Hu«lsonian ; and (g) Arctic. Of these the Canadian and 
Hu«L»()nian form a part of the ' BorcaV region above mentioned, 
and the Floridian and Louisianian together make up the 'Aus- 
troripuriiui ' division, leaving only the Carolinian and AUeghanian 
f'>r the iH>-called ' Eastern Province ' to rest on. The true rela- 
thm of these zones will be ex[)lained later. 

Life Regions and 2^)nes of North America. 

In a communication I had the honor to lay before this Society 
two years ago (December 4, 1S80) * I stated that the Hudsonian 



•.SiiM'c pablishcd in my report on the ''K^JtnUn of a Biological Sarnnj of 
tkiSiin FmnrlKO Mountain Region in Arizowi" N. Am. Fauna, Xo. 3, Sep- 
tember II, 1890. 



22 Merriam — Geographic Distribulioa of Life. 

and Canadian zones of the East belong to the Borc(d region and 
extend completely across the continent, and that the desert 
areas of the West belong to the Southern or Soaoraa region. The 
pine plateau {Phius ponderosa) of Arizona and other parts of the 
West was ** shown to consist of a mixture of Boreal and Sonoran 
types. * * * In other words, it is neutral territory " (North 
American Fauna, No. 3, September, 1890, p. 20). I remarked 
further that the Carolinian fauna " is suffused with southern forms, 
and the Alleghanian seems to be neutral ground " (Ibid. p. 18), 
thus implying that the * neutral ' or pine-plateau zone of Arizona 
is the western equivalent of the * Alleghanian Fauna ' of the East. 

In a subsequent publication (North American Fauna, No. 5, 
August, 1891) I went a step further, defining the treeless parts 
of the * Neutral or Transition Zone,' and characterizing an 
* Upper Sonoran Zone ' as distinguished from the I^)wer or True 
Sonoran ; but nothing was said as to the relations of these zones 
with those long recognized in the East. 

The time has now arrived, however, when it is possible to cor- 
relate the Sonoran Zones of the West with corresponding zones 
in the East, as was done two years ago in the case of the Boreal 
Zones, and as was intimated in the case of the Neutral or Transi- 
tion Zone. It can now be asserted with some confidence not 
only that the Transition Zone of the West is the equivalent of 
the Alleghanian of the East, but also that the Upper Sonoran is 
the equivalent of the Carolinian, and the Lower Sonoran of the 
Austrorii)arian, and that each can be traced completely across 
the continent. Thus, all the major and minor zones that have 
been established in the East are found to be uninterruptedly 
continuous with corresponding zones in the West, though tlieir 
courses are often tortuous, following the lines of equal tempera- 
ture during the season of reproduction, which lines conform in 
a general way to the contours of altitude, rising with increased 
base-level and falling with increased latitude. 

The Boreal Recjion extends obliquely across the entire conti- 
nent from New p]ngland and Newfoundland to Alaska and Brit- 
ish Columbia, and from about latitude 45° north to tlie Polar 
Sea, conforming in general direi'tion to the trend of the northern 
shores of the continent. It recedes to about latitude 54° on the 
plains of the Saskatcliewan, and gives oft' three long arms or 
chains of islands, which reach far south along the three great 
mountain svstems of the United States — an eastern arm in the 
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AUe/hanies, a central arm in tlie Rocky Mountains, and a west- 
ern arm in the Cascades and Sierra Nevada. The latter at its 
northern l>ase occupies the entire hreadth of the Pacific Coast 
n^iinn from the eastern slo])e of the mountains to the sea, but in 
I>a«<ing southward bifurcates, the main fork following]; the lofty 
Cascade* and Sierra ranj^es to al)out latitude 3()° ; the other fol- 
lowing the coast, gradually losinjr it*j distinctive characters and 
Wonnnjr invaded with Sonoran forms until it di8a[)pears a little 
north of San Francisco. 

Tlie following genera of mammals belong exclusively to the 
Boreal Region, none of them ranging south beyond the Transi- 
tion Zone : 

Orvufl Cuniculus 

Rangifer Zapii8 

Alee Erethizon 

Mazama Lagomys 

OvilMW Thalarctos 

Aretoiiiys LaUix 

Apl<j<lontia Gulo 

Evotonivs Mufitela 

Phonaeomys Neurotrichus (?) 

Myodes Condyhira 

In addition to the above, the following genera are clearly of 
Boreal origin, although reaching and in some cases penetrating 
[>artd of the Sonoran Region : 

Ovifi Vulpes 

Bison * Un?u8 

Tamiafi Lutreola 

Castor Putoriufl 

Ar>4cola Sorex 
Fi1>er 

Besides the eenera here enumerated, the following subgenera 
>ieU>ng to the Boreal Region : Taminsrinrits (containing the red or 
sprucre s^juirrels), Myiiom/!s and Chilotus (field-mice or voles, of 
whi<*h Mf/noines reaches south a little beyond the Transition 
Zone). Teonomn (the bushy-tailed wood-rats), and Xeosorer and 
Atoph»/rax (suhgeneni of shrews). 

^Tlie fiiuiuil position of the ^enuH Iii)*oii is not so rcrtiiin as in the case 
of the «>ther jjenera here men ti«med, tlioii<rh lM»th tin* Ainerinm an<l the 
Eufvpemn ifpecice fieem to be of Boreal origin. 
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The Boreal Re;;io]i Ih made up of two principal divisions, both 
eircuni polar : (1) An Arctic divmon, above the limit of tree 
growth ; and (2) A Boreal Coiuferon-^ Fitred divmon. 

Arctic Maimimh. 
(Found above the limit of trees and all circnmpolar.) 

A. Exclusively Arctic. 

Eskimo Homo 

Polar bear Thalarctos maritimus 

Barren ground bear Ursiui richardsoni 

Musk ox Ovihos moschalxis 

Barren ground caribou Rmigifer grcenkwdicnx 

Arctic fox Vulpes lagopxis 

Arctic hare Lepm gljocialis 

Lemming Myodea oherms 

Lemming (Siniculus torqiiahis 

Arctic red-backed mouse Evotomya ruHliiH 

I*arry*8 spermophile Spermophilm cmpetrn 

B. Common to Arctic and Hxidsonian. 

Wolverine Gulo lusciis 

(jray wolf Oxnis grisens 

Ermine Putorius ermin^a 

The Borenl Coniferous Forest division may be subdivided into at 
least two transcontinental zones : (a) Hudsonian, and (h) Cana- 
dian ; and a third or ' Timberline Zone ' may be differentiated 
from the Hudsonian pro})cr. In speaking of the divisions of tlie 
Boreal Region on high mountains it is customary to add the word 
(dpinc to the name of the division ; thus, Arrtic'tdpine, Hudmnian- 
(dpine, and so on. 

Mmnmals of the Boreal Zone. 

(The letter a indicjites that the species is known only from mountains, or 

is an al])ine form.) 

Cervus canadensis Sclunis fr(»monti 

Rangifer caribou mogollonensis [a] 

Alee americanus lunlsonicus 

Mazama montana californicus (a) 

Ovis canadensis vaiic<>uven»nsis 

(lain richardsoni 

S<'iun:>j>tenis volans sid)rinus douglussi 

/ 
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Tatiiuis oiiien?M^>llu» (<i) 


Ar\M('ola (Iriimnioiuli 




obm'unis (a) 


naniLS {a) 




senex (a) 


oregonua 




H|)eino4»u8 (a) 


inordax 




town«?endi 


longicaudus 




iiiiihrinuM (a) 


townsendi 




iltiadrivittattiH (a) 


iimcroj)U8 




am(i'nii8 (n) 


xanthojriiathuH 




luteiventrip {n) 


Myodes ol)en8i8 




lK)reali8 


Cunicuhis toniuatup 




noglectus 


Zapii8 hud8oniu8 




S|ifniio|»hiliiH lateralis 


En»tlHzon dorsatiis 




castanurufl (a) 


epixanthus 




chr\'8(xleini8 (a) 


I^Roniys princeps (a) 




cinera«'enH 


schiaticep? {a) 




armatus {a) 


liOpus ainericanu8 




Ix^Ulingi (^0 


bairdii {a) 




I'mi^etra 


waahingtoni 




kodiacvnsis 


Lynx ranadensia 




coluiiihianus 


I'rHiifi aniorifaniLM 




Arrtoiiiyj* oali>:atii8 (<i) 


horribilia 




<lacc>ta {a) 


Putoriiis cuU)crt8oni 




flavi venter (a) 


lon^cauda 




Apl'Mloiitia major (a) 


MuHtela aniericana 




ru& 


eaurina 




SitoiJiVH aineri<;anii8 areticiisi 


pennant! 




atiffteras 


Sorex \ye\\\ 




Ne<itoma cineroa drumniondi 


dobsoni (a) 




l*lH»nac<«Tiv8 lK>reali8 

* 


forsteri 




cclatuH 


idaboensia 




intennediu8 


nionticoUis (a) 




latinianu8 


pacificiis 




]ongic'audu8 


ricbardsoni 




orophilu8 {«) 


8j)ba;:nicolu8 




ungava 


Huekleyi 




Kvotoiiiy? <iilifomien8 


trowbridgei 




r»c(*identali8 


vagrann 




i<iahoeiiHif! 


siniiliH (a) 




oarr>lineii8i8 (a) 


albibarbia 




liawHoni 


palu^tris 




^lei (<f) 


bvdrcMlroniuH 




gapperi 


Condylura cristata 




brevMaiudiis 


Ve8iH»nigo nrn't i vaga ns 




AnrM'«>Ia alti4-o]a8 {a) 


Atnlapba cinerea 





■Bi«M.. H«»r., Wahn., Voi» Vn, \H[fZ. 
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The SoNORAN Region as a whole stretches across the continent 
from Atlantic to Pacific, covering nearly the whole country south 
of latitude 43° and reaching northward on the Great Plains and 
Great Basin to about latitude 48°. It is invaded from the north 
by three principal intrusions of Boreal forms along the three 
great mountain systems already mentioned ; while to the south- 
ward it occupies the great interior basin of Mexico and extends 
into the tropics along the highlands of the interior. It covers 
also the peninsula of Lower California, the southern part of 
which seems entitled to rank as an independent subdivision. 

The following genera belong exclusively to the Sonoran Region 
(as distinguished from the Boreal), none of them ranging north 
beyond the Transition Zone. Those preceded by the letter T are 
intrusions from the Tropical Region. 

T Didclphis Bassarificiia 

T Tatiisia T Xasua 

T I)i(!otylcs Conepatiip 

Reithrodontoniys * Spilogale 

Oiivclionivs Xotiosorex 

Orj'zomys Scalops 

Sigiiiodon Corynorhiiuis 

Geonivs Euderma 

Dipodoiiiys Antrozoiis 

PerodipuH t Nycticejus 

Microdipodops T Molos.sus 

Perognathus T Xyctinoinus 

Iletcromys 2' ()toi>torii.s 
Urocvon 

In addition to tlie above, the following genera seem to be of 
Sonoran or austral origin, although reaching and in some cases 
penetrating a consideral>le distance into the Boreal region : 



*Tlie iiiiiiQ.Tu: iiixnie Jicifhnxlontomj/s was i)r()p()se(l by (iiglioli in 1873 
(Richerche intoriio alia Distribiizione (Tcogralica (ieiuTale, Roma, 1873, 
p. 1<)1)), and antedatos Ochtlodon of ('cues. 

tThe generic name P<'r(nfi})UH \va.s j)n)i)Osed in ISO? by Fitzingi^r for the 
five-tocil kangaroo nit-s (Sitzungtsber. math. nat. Classc, K. Akad. Wiss. 
AVien, LVI, LS()7, p. 12<»),thns antedating by twenty-thiw year** the name 
7>«7>o</oy/x proposed l)y the writer for the same type in ISIK) (NortJi Am. 
Fanna, No. .'», Septemlx'r, 1S<K), p. 72;. Both generi(; names were based on 
/>//>//(/o//i//.s <////7m of (iam])el, from f^os Angeles, California. 
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Cariju'UH Mephitis 
Antilocapra T Felis 

(Vnoiiiys Lynx 

Sitomys * S<*ai>anu8 

Neotonia Blarina 

ThomomvH Atalapha 

T I*rocyon Ve8i>eru^ 

Taxidea Veepertilio 

Tlie genera Sitomi/s, MephitU, Lynx^ Atalapha, Ve^sperugo, and 
VtJfj^erttlln range well north in the Boreal Zone, where each is 
n^{>rt^ente<l by a single species. In the Sonoran Zone, on the 
<»thtT hand, these same genera reach their maximum develop- 
ment and are represented by numerous species. 

Ik'si<ies the genera above enumerated, a number of subgenera 
iK^long to the Sonoran Region. Among these are XcoHclunis and 
P*irfiJ*rinr*/ii (subgenera of ScluruM)^ Xerot<pennophHnA^-\ Ammonper- 
mnjthUtn^X ^"^ Ictidomya (subgenera of Spermophilns), Pitymym, 
PtthnnyM and Seofiher (subgenera of Arvkola), and Chivtodipus (a 
^»u^lrenus of Perognalhiis, which is almost entitled to rank as a 
full genus). 

Tlie Sonoran Region may be divided by temperature into 
two principal transccmtinental zonas, (a) tapper Sonoran, and (h) 
L>nnr Sffnortni ; J^ and each of these in turn may be subdivided 
into nrid and humid divisions. 

TTie gra.v fox, (Voryon, ranges over both Upper and Lower 
Sonoran from Atlantic to Pacific ; and pocket gophers of the . 

*Tho j^noric name Ht'sptTomyn l)einj^ untenable, Allen ha« recently 
?nli»*titiit«Hl for it the name Veaprrnmis^ pro|K)He<l by CoueH a« a subgenus 
in 1S74 {Bull. Am. Mus. Xat. IliHt., Ill, No. 2, June, ISiU, pi». 2<H-297). 
Vtvprriiunn is antedated by SHomifa of Fitzinger, proposcMJ in 18<)7, and 
>jtt»ae«l on Gapi>er'8 Crirettix myoiiles from-I^ke Sinicoe, Ontario, Canada 
!Sitzunjp«l>er. math. nat. Classe, K. Akad. AViss. Wien, LVI, 1807. p. 1>7). 
^iapjit'r'H Crirtiiut myduleA is the common wlnte-f(>ote<l mouse of southern 
i hitario and northern New York, which therefore bei-omes the ty jw of 
the ^niii«. 

t Xrronpfrmtyphihut, subgen. nov., proiK»se<i for SjMTmophiliis mohareiuttJt 
*ty\iv) ami the allieil sjKKjies of the .S'. npUfmmm jjroup. 

X AmmmpeniiophUuJty suborn, nov., proiM).'<cd for S/>*rinophiinif Ifurnrns 
UvfiiO and allierl Hpecic*s. 

^ The jrreat I-<ower Sonoran Zone may l>e split len^hwise (in an east 
aiKl we«t direction) into two Ix'ltti which have not yet l>een thoroughly 
differentiated. 
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genus Gconiys inhabit both these divisions on the Great Plains 
and in the Mississippi Valley, and range east to the Atlantic in 
the Austroriparian Zone. 

Both divisions of the Lower Sonoran are inhabited by the 
transcontinental genera ReithrodonUnnys, Sigmodonj Conjnorhinus, 
Nydinomus^ Otoyterns^ Ncofoma, and Spilogale, though in the west 
the two last mentioned range through the Upper Sonoran also. 

The humid I^ower Sonoran or Austroriparian is a division of 
much importance. It begins on the Atlantic seaboard at the 
mouth of Chesapeake Bay and stretches thence southwesterly, 
embracing the alluvial lands of the South Atlantic and Gulf 
States Ijclow what geologists know as the * fall line,' rising in the 
Mississippi bottom as far as the junction of the Ohio with the 
Mississippi, and following the former in a narrow strip to the 
])()int where it receives the Wabash. On the west side of the 
Mississippi it crosses Arkansas, reaches southern Missouri and 
southeastern Kansas, and spreads out over Indian and Oklohoma 
Territories and Texas, where it loses its moisture and merges 
insensibly into the arid Sonoran. Orj/zomgs and Nycticcju^ are 
distinctive Austrori])arian genera. Six other genera (A>otoma, 
ReithrodoatomySy Geomy.% Spilogale, XyrtinomuHy and Corynorhitu(ii)y 
which in the region east of the Mississippi seem to be restricted 
to this division, have a more extended range in the west. The 
cotton rat (Signwdon), another characteristic Austroriparian 
genus, has a very limited range in the arid Sonoran. 

Tlie arid Lower Sonoran extends westerly from the humid 
Sonoran to the Pacific, covering southern New Mexico and Ari- 
zona south of the i>lateau rim (sending a tongue up the Rio 
Grande to a point above Albuciuenjue), the west side of which 
it follows northerly to the extreme northwestern corner of Ari- 
zona and the southwestern corner of Utah (where it is restricted 
to the valley of the lower Santa Clara, or St. George Valley), and 
thence westerlv across Nevada, reaching northerlvto Pahranaojat, 
Oasis, and Owens Valleys, and thence curving southwesterly, 
following tlie eastern base of the Sierra Nevada, Tehachapi, and 
Tejon Mountains, and covers the whole of tbe Mohave and Colo- 
rado Deserts and all the rest of southern California excei)t the 
mountains. It sends an arm southward over niostof the [)enin- 
sula of Lower California, and another northward covering the 
San Joajjuin and Sacramento Valleys. The distinctive mammals 
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of the arid I^iwcr Sonoran are kangaroo rats of the genua Dipo- 
thtmiiM, |N>cket mice of the subgenus Chntodipus, and sperniophiles 
uf the suligeiiera XerospermophUuH and Ammottpennophilus. 

The peninsula of Lower California is a subdivision of the arid 
liiiwer .Sonoran Zone. Not a single genus of land mammal or 
hird is restricted to it and ])ut two peculiar species of mammals 
have l)een described. The peculiar birds are more numerous, 
hut with few exceptions are only subspecifically se[)arable from 
th<:n*e of neighlmring part^ of the United States and Mexico. 
They may be classed in two categories: (1) Mountiiin forms 
tierived from the North (of Boreal or Transition origin) ; and 
(2) lowland forms derived from the contiguous ])lains (of Sono- 
ran, or in one instance subtro])ical, origin). As would be ex- 
pw-te<l from the chanicter of the country, the great majority are 
:iul»:<l»ecic^ of well-known Sonoran forms, with the addition of a 
small number of peculiar species belonging to Sonoran genera. 
But a single subtropical bird is known, namely, Dcndroim hry- 
auil aijftnneireps, and it is restricted to the mangrove lagoons. 

The presence of this subtropical })ird in the narrow coast 
lajroons is in complete accord with the vegetation of the coast 
strip, which, as Mr. T. S. Brandegce tells us, is subtro[)ical.* 
This incHcates the presence of a narrow coast belt similar to that 
<»f southern Florida, but of less extent. It is possible that Basi- 
/irt/ifi inndtjfi is subtropical rather than Sonoran, but the details 
<»f «lij<tribution of the genus are not well known. 

Among reptiles, about 25 peculiar species of snakes and lizards 
are l>eKeve<l to be restricted to the peninsula, but no peculiar 
P^*nu« is known. Three of the genera are tro])ical, and nine are 
^«i Liwer Sonoran. 

In addition to the peculiar species and subs])ecies of the 

• I»t*ninHula, many characteristic arid liower Sonoran fonns of 

n^*nimals, birds, rei)tiles, insects, and plants abound. Among 

the latter may be mentioned the highly distinctive Sonoran 

'ie?»ert brush, fjirrca mrxirana and Krnmeria parrifolin. 

^-<»|)e includes the whole ])eninsula in his Lower Cftlifornian 
^f/*'>w, but other writers restrict the ]>cculiar fauna and flom to 
theend of the peninsula south of the north foot of the mountains 
W'tween I^ Pjiz and Todos Santos. Brvant states: '* There is 
Jio more sharjdy defined faunal an<l floral area, that occurs to 

♦Brandegee, Proc. Calif Acad. Sii., 2<1 s4T., Ill, IWU, 110. 
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me now, excepting that of islands, than is eml)race(l in the reprion 
above defined,"* but he omits to name the forms by which it is 
characterized. It is evident, however, that tlie [)ecuHar fauna of 
the peninsula of Lower California entitles it to rank as a minor 
subdivision of the Lower Sonoran Zone. It is in effect an insu- 
lar fauna of recent origin, bearing the same relation to that of 
the mainland as do several of the adjacent islands. 

The humid division of the Upper Sonoran comprises the area 
in the eastern United States commonlv known as the Carolinian 
Fauna. The opossum (Dldelphi^) here finds its northern limit, 
as do the so-called pine mouse (subgenus Pitumys) and the 
(ieorgian bat {Vesper it go qeorgianvii). Before reaching the 100th 
meridian this area gradually loses its moisture and spreads out 
over the Great Plains as the arid or true Upper Sonoran, reach- 
ing an altitude of about 4,000 feet along the east foot of the 
Rocky Mountains in the latitude of Colorado, and sending a 
tongue northward along the Missouri obliquely through North 
Dakota and into eastern Montana. Another subdivision of the 
arid Upper Sonoran occupies the greater part of the Great Basin 
between the Rocky Mountains and the High Sierra, reaching 
northerly from the up[)er l)order of the Lower gonoran to and 
including the plains of the Columbia and Snake Rivers. Another 
part of noteworthy extent is a narrow belt encircling the interior 
basin of California — tlie valley of the Sacramento and San 
Joacpiin rivers — and a branch of the same along the coast be- 
tween Monterey and the Santa Barbara plain. The following 
genera of mammals find their northern limit in the arid Upper 
Sonoran Zone: Perodipm^^ MirroiJipodopx^ Perognathus, Ongchomgs, 
Spilogtde, Urocyon^ Baf<i<(irii<r((.i^ and Antroznux. 

Interposed between the Boreal and Sonoran Regions through- 
out their numerous windings and interdigitations, is the Neutral, 
or Transition Zone. The humid division of this zone, known 
as the Alleghanian Faunaj covers the greater part of New 



* Walter K. Bryant in Zoo, II, No. :\ Oct., 18<)1, ISO. See also his im- 
portant * Catalogue of the Birds of Ix)wer CVlifornia,' P^o^^ Calif. Acad. 
Sfi., 2<1 Her., II, 18SU, '2:\7-:V2i\ 

t IVof. Ivi^niw Agassiz, in liis hi^rlily important work on Lake Sui>erior, 
clearly recognizi'd the tran>ition nature of thin zone, for lie says: "The 
State of Massaehunetts, with its lonj; arm stretelied into tlie oec^an east- 
ward, or ratlier tlie region exten<lin.t; we.stwanl under the same parallel 
through the State of New York, forms a natural limit Ixitween the vegeta- 
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Eii^knil (except Maine and the mountains of V^ermont and New 
Hainpi*hire) and extends westerly over the greater part of New 
York, southern Ontiirio. and Pennsylvania, and- sends an arm 
south along the Alleghanies all the way across the Virginias, 
( arolinas, and eastern Tennessee, to northern Georgia and Ala- 
Ixima. In the Cireat Ijake region this zone continues westerly 
acn>ss southern Michigan and Wisconsin, and then curves north- 
wanl over the prairie region of Minnesota, covering the greater 
(lartsof North Dakota, Manitoba, and the plains of the Saskatch- 
ewan: thence bending abruptly south, it crosses eastern Mon- 
tana and Wyoming, including parts of western South Dakota 
anrl Nebraska, and fonns a belt along the eastern base of the 
Rocky Mountains in Colorado and northern New Mexico, here as 
ekewhere occupying the interval between the Upper Sonoran and 
Boreal Zones. 

In Wyoming the Transition Zone passes broadly over the well- 
known low divide of the Rockv Mountains, which affords the 
route of the Union Pacific railwav, and is directlv continuous 
with the same zone in parts of Colorado, Utah, and Idaho, skirt- 
inuthe Boreal boundaries of the (Ireat Basin all the wav around 
the plains of thg Columl)ia, sending an arm northward over the 
dn* interior of British Columbia, descending along the eastern 
l>a^ of the Cascade Range and the High Sierra U> the southern 
extremity of the latter, and occupying the summits of the Coast 
Ranges in California and of many of the desert ranges of the 
Oreat Basin. 

The Transition Zone, as its name indicates, is a zone of over- 
lapping of Boreal and Sonoran types. Many Boreal genera and 
•'IKxies here reach the extreme southern limits of their distribu- 
tion, and many Sonoran genera and spe<-ies their northern limits. 
But a single mammalian genus (Si/nnptonn/^) is restrict<fd to the 
Transition Zone, and future research may show it to inhabit the 
^real Resnon also. 



**^ of the wanii U'iiii»eniU' Z4>n<* and that of th«* c^iM toniiieraU* lumv. 
* N«»t only inthi^alH) th«* iiortlieni limit <»f th«' fiiltiin* of fniit 
tfw*, Imt thij* zf»ne L« t.^nuilly n*iiiarka!>lf for th<* uT<-at variety of i'U'ioiui 
''hnilM whirh occur jiarticuLiHy on it- riortlMTii l»onl«'r«. when* w<' find 
^JJfFeat a variety of !'|HH'ii*> ]>«Ioii^miij/ to th** ;r»Mi«-ra, ('<*la?<tnb«, Cralii-^niH, 
'wl*>», Cornii}*, Haiiianu'li*. Va««iniiirn. Kalmia, Hho<lora. Az:il4'ji, Uhotlo* 
♦H^Iron. .\ndn>iii<'<hi. Cli'thni, Vihnrnnin. (*4'|»hal:iiithii-. Vnwrf, hirni, 
WtiK, Ac." { I^ke Siiin'rior. 1 0». 1 s^'. i <i , 
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The followinj]^ Boreal genera of mammals disappear in the 
Transition Zone- 

Tamiiu^ * Vulpes * 

Fil)er f ('ervus 

Evotomys Ovis * 

Zapus ITrsiis * 

Erethiz(jn Neurotrichiis 

Arctomys Condyliira 

The followin*^ Sonoran genera of mammals disappear in the 
Transition Zone : 

Antilooapra Perognathus 

Cynoinys Bassariscua % 

Spilogale % Urocyon % 

Geomys Scalops 
Thomomys ^ 

As already stated, the only mammalian genus apparently re- 
stricted to the Transition Zone is SynaptomyK — a lemming mouse. 
A number of speci(^, however, seem to be nearly or (juite con- 
fined to this zone. Among these are the following : 

Sciums abort i Si)erniophilu8 spilopoma prat<?n8i8 
fossor II granmiiirus 

carolinensis leucotiH townsendi || 

Tamias merriaini (.'ynoinys loucunis 

niininma Sitomya ne])ni8(*cnai8 

l)i(»tns ])oylii 

ptriatus niichiganensis 

Si)erinophilu8 elegans Arvicola inogollonensia 

richardsjoni austerus minor 

ol )soletus curtixt ua 



* Except one species, which inha))its a limited part of the Sonoran 
Region. 

t Fiher ranges south beyon<l the normai limit of the Transition Zone, 
])iit it does so along the ))anks of cool streams that give it a much lower 
tiMuperature than that of the surrounding atmosphere. It is probable 
that ])oth Fiber and Vm^tor should Ix* classed with aquatic 8|>ecie8, the 
limits of their distribution depending on the temiK?rature of the water. 
The same, is true in a less <legree of the paludal subgenera Xrosorex an<l 
Atoplnirax (of Snn\r) and of the semi-am[)hil)ious members of the 8ul)genu8 
}fifn()m*i< (of ArvU'ola). 

i These giMiera barely enter the Transition Zone at all except in a very 
small area in the far West. 

2 Except on high mountains in the Scmoran Region. 

II Range <lown into Tjiper S(moran also. 



Tropical Mammals. 






Ar\'i<-(>ia |»allt<IuH 

Syna|»toniyH <*oo|K»ri 

I^epiis animranuH vir^nnianus 
<iiiiilK*8triH 
idahoi'tUjiiH * 
Hvlvaticiifi nuttalli * 



PiTognathug faK(*iatas 

olivaceouH 
Piitorius nijfri|H»8 * 
Vuli)e« velox 
Scapanus aincricanuH 
Vefl|)ertilio inelanorhinufl 



IxK*al elevations of the land in the Sonoran Region are capped 
with isolated patches of Transition or Boreal species, according 
to the temperature to which their summits attain ; and if the 
••levation is sufficient to secure a Boreal fauna and flora the lat- 
ter is always separated from the Sonoran of the surrounding 
plane by a belt or girdle of Transition Zone forms. 

Tlie Tropical Reoiox reachas the United States at two remote 
|>4iint*4 — Florida and Texas. In the former it exists as a narrow 
subtropical belt encircling the southern half of the Peninsula 
fn»m CajM? Malabar on the east to Tampa Bay on the west. In 
Texa*? it cnxsses the I^ower Rio Grande from Mexico and extends 
n«»rtli to the neighborhood of the Nueces River. In wcvstcrn 
Mexico the Tropical Region reaches Mazatlan. 

F^>u^tc^en families of Tropical mammals inhabit North Amer- 
ira north of Panama, namelv : 



Didelphida^ 
Bra<lypo<lida* 

Mynnecophafri<l»* 

I>at<yix>di(la* 

Diootvlidie 

Tapirida* 

<^H!todontidH» 



DasyprcH'tida* 

l*rocvonida» 

Solenodontida* 

Einl)alloniirida* 

Phylloptoinati^la* 

IIa|>alida* 

CVhida* 



Of the alK>ve fourteen families, six reach the United States, 
namely. DldelphUUr, DdMi/ptKllfhr'^ Dlnitifllfhf, ProrifctnUhi^ Kmfml- 
hinttrUUe^ and PhylbusUniiatldu, and two of the latter (I)iflr/j//iifhr 
and Pntrfftmifhr) penetrate the entire breadth of the Sonoran 
Ii<*jrion, the Prftrifoitid^ even entering the lower edge of the Boreal. 
Dt^4cending from families to genera, it is found that no less than 
02 tropical genera of non-pelagic mammals inhabit North 
America north of Panama, of which number 9 enter the United 
States from Mexiw), namely, Dldrlp/ils, TdtuMt'a, Dimtiilf^, Xa^Hfi^ 
/Vf#rj/r#i», /V/m, MohfiMUM^ XifrtinnmtiA, and Ofopfrrus. Of these. 
I>idelfthiM^ Fflit*, and Pnkri/oii now r<*ach considerably further 
north than the others, as just pointed out in spcakiiig of the 



* Ran;ffi» down iiit4» rpfK^r S<un>ran alw». 
5-Bfoi. Sui'., Wakh., Vol. VII, iwri. 
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famiHes to which they rcsjKHttively holontr. In explanation of 
this extended ran<j;e it is found that these genera inhabited North 
America in pre-ghicial tinicis and as a consequence have become 
acclimatized to a wider range of cHmatic conditions. Thesemi- 
Tropical belt of Plorida is not known to possess any tropical 
mannnals except bats and a large indigenous mouse (fihomyH 
mnrro])V!^y^, but it has not been exj>lored by experienced mam- 
mal collectors. Still, its recent origin and complete isolation 
from other tropical areas would indicate the absence of ter- 
restrial species derived from the south. At the same time it is 
known to })e rich in tropical plants, land shells, insects, and birds, 
as is shown in another part of the present paper (see pp. 51-53). 
It contains 9 genera of tropical l)irds, namely, Zemiida^ Geatrygon, 
Stanuyna'% Rostrhamus^ Poh/boras^ Crotopha(/u, Eneihehi^ Callirheli' 
don J and Carcha. 

The following 02 genera of mammals belong to the North 
American Troi)ical Region. The nine preceded by the letter S 
enter the southern United States, which they penetrate varying 
distances. Xyrti now us and Otnpfenin inhabit the Lower Sonoran 
Zone in common with the Tropical ; Didelplm ])ushes completely 
through the humid division of the Sonoran Region ; and Felk 
and Pronfon enter the lower edge of the Boreal. 

NouTH Amkiucax TuopirAL CIkxkua. 



Chiroiioctos 
S'l)i«loli»hiH 

Bnulypu.s 

Chola'puH 

^lymioropluipi 

TainiiiKhui 

Cyclotiiras 
,S TatuHia 
S Dicotylos 

Elasnioj^natliiiH 

Caproinys 

IMa^i(Kl(»iitia 

Kchinoniv.s 

Synetheri's 

Dasyjiroi'ta 



S Folis 
S Proc'von 

« 

Bassaricyon 
S Nanua 
Corcolcptcs 
(ialh'tin 
Soleiiodon 
XataluH 

Rlivnclionvctoris 
Saccoptoryx 
Diclidurus 
X<K'tilio 

S Nvctinoinus 
Chilonvctcris 
Mininops 



Tvourhorhina 
S ()t<)i>ti»nis 
Vanii)ynis 
jNIicrouyctoris 
Tmoliyops 
PhvUostoiua 
Million 
lIeini<lonna 
(ilns.«<)phaga 
IMivllonvfteriH 
^lonophylla 
lA'ptonyeteris 
(flosKonvcteris 
('luiTonvt'teris 
Artiln'iis 
Vainpyrops 



* PohcHIkmI !)y thr writer as Iltspt ronn/x imirm/nis in N. Am. Fauna, No. 
4, Oft., 1S*M), i». ').{. 
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StencKleniia (Vntiirio ChrvHothrix 

l'hirr>fli*niia I)t*8iMO<iu8 XyctipithecuH 

INgiMleniia IHphylla A teles 

StiimiiH MidiiH C'ebus 

Bnu'hvphvlla Mvcetes 

Recapitulating, it is found that of the one hundred and thirty 
f«>ur genera of non-pelagic nuunnials inhahiting North America 
nortli of Panama, fifty-three are exclusively Tropical, twenty 
exclu.^ivelv Sonoran, and twenty exclunivclv Horeal. In addi- 
tion t4> these geneni, which do not outstep the limits of the 
regions to which they .severally helong, a numher of others are 
i-learly referable to the «ime regions, though ranging varying 
«lir(tances lK*y<m<l their proper houndaries. Including these 
jrenera. the numher belonging to each region is as follows : Tri»pi- 
•ral, sixty-two; Sonoran, thirty-four; Boreal, thirty-one — thus 
Itsiving but seven genera out of a total of one hundred and tliirty- 
fuur that are not distinctly referable to »)ne of the three regions. 
< )ne of these (St/naptonnfx) is not known to occur outside the 
limits of the Transition Zone, leaving but six genera that have not 
l>een assigncil. Tliesc genera are SriurnpterKM^ Srinrim^ Spernuh- 
ffhfhiA^ Ij/'pUM^ C4iitiM, and Lutni, each of which ranges over large 
parts of lM)th Horeal and Sonoran Regions. All cxce]>t Spenno- 
y#/fi7«M inhabit the Tropical Hegit)n also, and all are of great an- 
tiquity, as will be shown presently (p. 'M). The genera Spfrmo- 
^#/i//##xand IjCptiM might be; referred to the Sonoran Region because 
the great majority of their sj>ecies are confined to it: and for 
the same reason Sf'inruA might be considered Tropical and Sono- 
ran. 

Omitting Mexico and Central America, and regarding the nine 
intrusive Tropical genera already mentioned as Sonoran (in con- 
tradistinction to Boreal), it is found that eighty-one genera of 
iion-i>elagie mammals inhabit the United Stattrs and Canada, of 
which forty -thret* may be looked upon as of Son(>ran origin and 
thirty-4me as of Boreal origin. The seven gcncni remaining are 
thtjse mentioneil in the last paragrapli. 
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Tablk showing the Ge(x;kapiii(: Disthibution of Nokth 
Amkkk^an Gp:nera of NOxN-PELAdic Mammals occurring 
NORTH OF Mexico. 



Cerviis 

Rangifer 

AU-e 

Ovis* 

Miizaina 

HiKoii (?) 

( )vi))os 

Tiiiuias * 

ArctoiuyH 

Aplodontia 

Ctistor* 



C'iiriaciis t 

Antilm'i\pni 

Oynoinys 

Hcitlirodonloniys 

( )nycho!ny8 

Sitoinyst 

Orvzoinv.s 

Sigmorloii 

Xeotoiua t 

< u'omys 

TlioiiDinvf^ 

l)i|Mj<loinY.s 



l)i(Wli)hi.< 

Tatii.sia 

Dic'otvK's 



Boreal Oaiera. 

Arvicola * 

Fi))er * 

Evotoinvt? 

PIuniaconivH 

Myodes 

( 'uiiiculuh' 

Za]m8 

ErethizDii 

Lagoinys 

Vulpos* 

Sonoran Gnwra. 

Pen)dii)iLs 

MicrodiiKxlopfc? 

Perognathus 

IlekToinvs 

Lynx t 

Urocvon 

Hassa rise "lit? 

Taxidca 

C'onepatiis 

Mephiti« t 

SpilogaU' 

Tropical (inn ra, 

Feli^s t 
Pnx'vou t 
Nasiia 

Troimtion Znm (uncro. 



UrsuK * 

ThalarctoH 

Latax 

(jiilo 

Mtwtela 

Lntrt»ola * 

Piitoriiis * 

So rex* 

Neurotricluw (?) 

Condviura 



Xotiosorex 

Blarinat 

Soapanus 

Si*al()ps 

Corynorhimis 

Euderuia 

Antrozous 

Xyctici'juH 

Vesi)oriigo f 

Ataiapha f 

Vespertilio t 



MoloJJKUS 

Nvcti nonius 
Otoptorutf 



Syiiaptoiiiys 
finnro Inhnhitimi hoth limral ainl Sf moron Zonrs. 



ScilH(»pt<TUS 

SriiiniH 



S|K.'nnophihif 
C'anis 



Lutra 

lA'pllf' 



* Having one species in Snnoran Zone or reaching S(>n(>ran. 

1 1 laving <)ne s|)ecies in Boreal Zone or reaching soutliern edge of Boreal. 



Dbsiindness of l\opical from Sonoran, *^7 

ni>TiMrrNE.s3 OF THE Tropical Ueoion fkom the Sonoran. 

It has In^en shown that the fauna and flora of Tropical America 
reacli the United States, though in a somewhat dilute condition, 
alonjr the lower Rio Grande in Texas, and in southern Florida, 
and that in the vast majority of cases their genera and 8])ecies 
•liffer widely from those of other parts of America. Except for 
tht- pre>*ence, chiefly in the southern United States, of a com- 
{•aratively few forms derived from the Tr(>i)ical region, the fauna 
and tiora of North America are as distinctive and indej pendent of 
the existence of this area as if separated from it by the hroad 
• M-ean. Among the eighty-one genera of non-pelagic MaintiuUia 
inhahiting North America north of Mexico the number of these 
intrusive genera is only nine * lus has l>een shown, and three of 
ihi-se are bats. Thc^e genera are : DidefpfuM, TttiusUi^ DlcntylcH^ 
F»^iij*^ PrtfCf/on, Xfiffiia, Molo^iJi^i^^ Xi/ctlnonuis, and (Jtoptenia, Tafuxia 
:i!id Xajffui barely reach our southern boundary ; DIcofi/ks Qxienda 
inily part way through Texas; MnJmxnn a short distimce int<j 
••outheni California; XijctinomHH and Otopterus do not pass be- 
y«»nd the I^ower Sonoran Zone, and DUh'lphU is restricted to the 
huiiiid division of the Sonoran. Out of the* nine intnisive 
genera, therefore, but two (Wm and Pron/oii) reach the southern 
e«lge of the Boreal. 

On the other hand, a few groujM, such as the wolves, otters, 
?*;juirrels, and rabbits (genera 0//nx, Lntra, Sri u ram, ScinmpteniH, 
Sjf^rm'fifh il't fi^ariil fjCpUM) occur over large partes of both North and 
South America, presenting a seeming obstacle to the acceptance of 
the view that the faunas in question arc so wholly dissimilar. But 
iiiver*tigation shows that these animals are almost world-wide in 
«listributi<m, implying great antiquity of origin, and remains of 
iiiiHt of them have been found as low down at least as the 
Mi^H'ene strata in both America and Eurasia. Hence it is clear 
that these types became difiuscd over North and South America 
lit a wry distant perio<l, and their peculiar habits of life, though 
wholly dis.similar, enabled them to survive tin* great mutations 
th*.fs«e land areas have undergone since Miocene times. 

The paucity of species of tropical derivation in North Amer- 
i«*a irf the more remarkable in view of the absence of barriers of 
any kind, save climatic conditions alone, to impede the free in- 

*AmonK birds the iniinlK»r<>f intrusive forms is ^'r^'atcr, as would \k' 
«fX{iecie(l from their suiK'rior powers of locomotion an<l disiiersion. 
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gress of species from the south. No mountain range or arm of 
the sea or other tangible obstacle marks the northern boundary 
of the semi-tropical fauna of northeastern Mexico where it 
ends abruptly near the Nueces River in Texas, or the semi-trop- 
ical belt of Florida where it ends near Tampa Bay on the west 
and Ca}>e Malabar on the east. 

If the Tropical fauna and flora stopped at the narrow 
Isthmus of Panama, or even in southern Nicaragua, where 
the last union of the North and South American continents prob- 
ably took place, the case would be very different ; but instead 
of doing this it pushes northward l,500-2,rK)() miles and ends ab- 
ruptly where the most painstaking search fails to reveal any 
barrier to further extension except an uncongenial decrease in 
temperature and humidity (see also remarks under change of 
climate following Pleistocene times p. 44.) 

No more striking illustration could be desired of the potency 
of climate compared with the inefficiency of physical barriers 
than is presented by the almost total dissimilarity of the North 
American Tropical and Sonoran Regions, though in direct con- 
tact, contrasted with the great similarity of the Boreal Regions 
of North America and Eurasia — now separated by broad oceans, 
though formerly united, doubtless, in the region of Bering Sea. 
Of the thirty-one Boreal gtniera of Nortli American mammals 
all but eight, or three-fourtlis, occur also in P^urasia, and but a 
single family is restricted to cold-temperate America. This 
family (the Aplodnntidn) is the sole representative of a group 
approaching extinction, and the accident of its survival (in a 
single genus and two closely related species) in a very limited 
area along our west coast can hardly be construed as of much 
faunal significance. Contrasted with this one family (which 
ought not to be counted) and eight genera of Boreal North 
American mammals not occurring in Eurasia, Tropical North 
America (Central America and part of Mexico, exclusive of 
the West Indies) has no less than eight families and fifty -three 
genera not belonging to the immediately adjoining Sonoran 
Region of the southern United States and the |)lateau of Mexico. 

TlIK SONOKAX NOT A TRANSITION RkUION. 

Before leaving this ])art of the subject reference should be made 
to the view recently advanced by some naturalists, notably by 
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An;n*l<» Hoilpriii, that the Sonoran He^icm is itself a 'Transition 
fo-^ion ' Iwtween the Boreal and Tropical Faunas and Floras. 
Tlie in<*orrtH'tness of this hyi)othesis is easily demonstrated, for 
it np?»t«« uiM)n the assumption that the Sonoran Region is a mix- 
ture of Boreal and Tropical forms. The contrary has just heen 
shown to he the case, the hiatus hetween the Sonoran and Boreal 
on the one hand and the Sonoran and Tropical on the other 
iH'inji not only immense, hut vastly greater than that hetween 
Bonal America an<l Eunusia. 

DiKFEREXTIATION OF LIFK FROM TflE XORTH SOUTHWARD. 

Animals and plants inhahiting the Arctic regions are usually 
!»|»«ifically identical throughout Arctic America, Greenland, and 
the |H»lar parts of Eunisia and outlying islands, while as they 
diverge from the }H)le southward they tend to split up into many 
!*li«ifs; in <ither wonls, Boreal specicv an^ more stahle and per- 
^vU^'Ui than those in)iahiting warmer countries. The explana- 
tion of this fsict is ohvious. The identity of climate and environ- 
in^-nt thnmghout the Arctic Zone tends to ])rc»serve identity of 
^J»ecitie characters, giving rise to a homogeneous fauna and flora, 
while the diversity of physical conditions and climatic influences 
prevailing in an increasing (k»gree at gn»ater distances from the 
IK)le exerts a powerful influence upon the various forms of life, 
piTHlucing first l(K*al geogra|)hic races or subspecies, then species, 
*n<l finally groui)s of s])ecit»s constituting well-marked subgenera 
ami even genera, giving rise to greatly diversified faunas and 
noran. Thus among mannnals the polar or ice h(»ar {ThdUirrtna 
^nrhlmiijt) has no very near relative, and is replaced in the tun- 
uras l»v the hrown and harren-ground hears (Tz-x/m nrcUtA and 
^ifhnrfimni), which run into several more or less distinct fonns, 
*•'* the snow hear (f\ lxafn'//lnn.^)^ Syrian hear ( !\ xiir'ninii<)^ and 
nair}H*ared hear (l\ piHcntttr). Besid(\s these are the grizzly (T. 
'i'frnhlllx^ of which two forms may he recognized; and the hlack 
iiears of America and Eurasia (l'. (iiun-inmnH, tnnnmtns^ and 
fflffuinijtf; and still further southward the group becomes dif- 
ferentiated into several well-marked genera. 

In like manner the Arctic fox is replaced to the southward, 
"M, hy the rc»<l foxes of America ;ind Eurasia, <>f which several 
"U^wjH^^'ies are known: s<'cond, by a number of <|uit<» distinct 
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species, and third, by additional types, at least one of which in 
our own country is entitled to generic rank {Urocyon), 

Tlie ermine and i)olar liare are the sole Arctic representatives 
of groups which in the ternj)erate parts of Europe and America 
comprise many distinct species, and in the case of the former, 
several well marked subgenera. 

The Arctic lemmings (genera Myodea and CmiiruIuA) are nu- 
merously represented in the north temperate parts of the world 
by the genera Ellobins^ Synaptomys, PhenncomyH^ Erotoimyx^ Fiber, 
and Arrirola, 

It is not to be inferred from the a})ove remarks that the polar 
representatives of these various groups are to be looked upon 
as the parent stocks from which the other members sprang. 
Usually the reverse is the case, for groui)s of Boreal origin that 
now attain their maximum development in north-temperate 
regions have their numl)ers reduced in the Arctic circle to a 
single re])resentative. But, regardless of centers of origin, it is 
here intended to emphasize tlie fact that types inhabiting the 
Arctic Zone are few in number and unifonn in chanicter 
throughout their distribution, while to the southward the same 
types become more and more diversified and new types appear 
as the distance from the Pole increases,* so that it may be 
formulated as a general proj)osition that in continental areas 
(he farther frmn (he P(tlei< (he hiryer (he mnnher of families, genera, 
and atpecies. t 



*The elder Agiissiz long since pointed out tliiit "the vegetation of the 
two continentiji l>e(*onie{^ more and more homogeneous the more we 
ailvanee northward" (Lake Sui)erior, IKrO, I0.S). Stated conversely, this 
is in complete accord with the " Law of differtuitiation from the north 
poutliward" formulated hy Allen a.s "a constant and accelerated diver- 
gence in the diameters of tlu? animals and plant,s of successive regions of 
the continent." (Bull. Mus. C<Mnp. Zool. 11, 1871, o71).) In a later c<in- 
trilaition the siime author si>eaks of the "high rate of differentiation 
favored by tropical <*onditions (if climate," ami a<lds that Arctic and 
cold-temperate climates are chanicterize(l hy only slightly or moderately 
diversified faunas; that a moderate' increase of temj>emture results in the 
a<ldition of many new types; and that ''a hij^h increase in temixiraturts 
fjivinjr tropical conditions of climate," is accompanied hy "a rapid nmlti- 
pli<ati<)n of new forms an<l a maximum of difierentiation." 

fThis is a general proposition intended to apply to terrestrial fonns of 
life ro/ltrtin/i/^ and d<K's not contlict witii the law that the maximum 
numher (»f sptM-ies in each particular group is foun<l in the zone or area 
which is the center of its distrihution. 
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nKli;l.\ OF TyI»F> and FaINAS — (;K()L(K;IC EVIDKNCK. 

In s|H^kin^ of tlu» Boreal and Sonuran origin of species and 
i;ri»ui>s in the present paper, the term " orUjlu.^ is used exelusively 
in a sense intended to indicate prfMent centers tif (listrlhiitioD — 
not rt»jil or ancient centers of origin — for it must he home in 
mind that the historv of the inhahitants of the earth is not only 
:i history <»f the succl^ssive appearance and disappearance ()f 
tyi>cs now extinct, hut a history of great movements — of vast 
migrations to and fro over the surface of tlie glohe — and little is 
known of the real points of origin of our Boreal and Tropical 
fauna*? and floras. The geologic evidence demonstrates that in 
the j»ast large lan<l areas have l>een many times joined together 
and nianv times rent asunder. The cstahlishment of land con- 
tinuity hetw<'en areas previously disconnecte<l has made it ];os- 
*ihle for new forms <»f animals and plants to oht^iin a footing 
and spread over rc»gions previously uninhahitiMl hy them — often, 
«lou}»tIes.s, at the expense of tin* indigenous fauna and tl(»ra. 
Kven great continents, as N(»rth and South America, have heen 
fiion» than once unite<l and s<*pa rated : and the last union of 
thes4* <*ontinentM it so recent we can distinctly trace at the j)res- 
•*nt dav the course and distrihution of the intrusive tonus. 

On the other hand, in comparatively recent times, nuiltitu<lcs 
«»f s[M.i'itfS and genera, an<l even families and higher groups, 
have suddenly disappeared from large areas where they were 
fonnerlv ahundant, an<l some of them from the face* of the 
earth, so that the fauna of t]w recent past comjjared with that 
of t<Mhiy presents some strange contrasts. North America in 
I*lei.«<t4><'ene times was inha)>ited hv ass<»ciations of manunals 
not now living on this continent hut found in as far distant 
|»arts of the earth as Asia and South America: for horses, 
I'ttfnels. and elephants then lived here with llamas, tapirs, and 
••apyhani."*. With thi'Ui were othei*s now altogether extinct, as 
hug«* tigers, wolves, <-av<' hears, the great Mastodon, the Me;rathe- 
riuni. Megalonyx, Mylodon, and other gigantic sloths. 

(JLXriAL Kl'0( n. 

The eaus«* of this su<lden <*xtermination lA' <lominant types is 
lMrliev<Ml to have heen tlie (Ilaeial ejMMh. whieh is known to \\i\yv 
Wriven sp(*ci<*s of animals and )»lants from the poh's to the 
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tropics, iind which explains sevtTiil of the otlierwiHe inexplie- 
ahle proMeiiKs i)resente(l in the stuciy of the jjast and present 
distrihution of life. 

The snows at the })ejiinning of the Glacial ei)oeh fell ujion a 
continent of great forest^ — forests that gave shelter to multitudes 
of niannnals and hirds and other fonns of life, a large proportion 
of which no longer inhahit America, and many of which do not 
exist in any part of the glohe. 

During the period of maximum develoi^ment the great glacier 
is believed to have been not less than 8,00() feet in thickness in 
northern New England, and its southern border crossed New 
Jersey and Pennsylvania, and tlience, curving irregularly south- 
westerly to southern Illinois and then north west<,»rly, finally 
reached the Pacific Ocean in British Columbia. The disastrou? 
effect upon animals and plants of this tremendous body of ice 
must have reached far south of its actual borders. 

The (Jhicial ei)och is l)elieved to have been made up of at 
leiust two prin(*i]nil and a number of minor advances and retreat*^, 
separated by long intervals and accompanied doubtless by cor- 
responding fluctuations in the northern boundaries of the faunal 
and floral areas immediatelv to the south ; for it is reasonable to 
suppose that throughout the period covered by the movements 
of the ice mantle, and probably in hiter j)reglacial times as well, 
the forms now known as Boreal and Arctic (or their immediate 
ancestors) inhabited areas cliaracterizcd l)y tempemtures not 
verv diflerent from those thev now re(juire, and that the north- 
ern limit of eacli sj)ccies kept at a certain uniform distance from 
the ice line. '' Phints,-' savs 1 )r. (Jrav, " are the thermometers of 
the ages, l)y wliich cUmatic extremes and climates in geheral are 
best nujasurcd.'' 

Important evidence of the correctness of this hypothesis is 
aftbrdcd by the well known presence of colonies or assemblages 
of arctic species on isolated mountain summits in southern lati- 
tudes, where tlui altitude? carries them into the low temperature 
of their homes in the far N<)rth. It is obvious that such colonies 
could not have reached their present p()sitions during existing 
climatic conditions. lUit during the return movement of animal 
and plant life following the retreat of cold at the close of the 
(llacial epoch, many Boreal speci(»s wcrestrainle<l on mountains, 
where, by climl»iiig upward as the temperature increased, they 
were enabltMJ to survive, finding a linal resting place with a 
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rliinato sufliciently cool for their needs, and here they have 
t.*xb<u*d t4) the present day.* 

Throujjhout the growth of the great ice mass and its extension 
fnnn the north southward it is clear that the animals and plants 
that could not keep ])ace with its advance must have perished, 
while tlie steady pus^iing toward the tropics of those that were 
able to escape to the rapidly narrowing land in that direction 
iiiu.st have resulted in an overcrowding of the space available for 
their needs and a corresponding increase in the severity of the 
}«truggle for existence. The sustaining capacity of a region is 
liniiteil : hence such a thing as overcrowding, in the sense of 
jrreatly increiujing the number of organisms a region can support, 
i.«* an ini{H>ssibility, for beyond a certiiin limit all excess of life 
inu.st jwrish — overcrowding inevitably leading to death. The 
niortiility in any one year may not have been great, but during 
the untold a«rcs covered l)v the movementsof the continental ice 
the aggregate dc*struction of life must have been stuj^endous. 

Immediately upon the clos(? of the Glacial ej>och life began 
to reclaim the regions from which 'it had Ix^en so long shut 
out. This overflow released the tension under which the ani- 
mal* and plants had been struggling for ages and rendered 
the contest for existence less severe. Overproduction had at 
lasft found an outlet, and life became possible to a constantly 
inofttwing number of individuals. Normal reproduction was 
t^ufftciently rapid to supply occupants for the regions made 
haliitahle by the slow recession of the ice, and the advance of 
l>«>th plants and animals kept pace, doubtless, with its pro- 
jcrea<ive increase. Hut the species that survived to return were 
^'^lyin part thoife driven out. Many had been overtaken by 
th<M-ol(l or had perished in the journey southward ; others were 
<lriveninto inhospitable regions where the environment was not 
suited to their needs; others still succumbed in the struggle 
W!*ulting from overcrow<ling, and some that outlived the first 
P^t|K?ri<Hl of glaciation perishc(l during the second, (filbert 
^^^ UH that a detailed studv of the ancient lake beds of the 



*ln a former comiimnicat ion ;itt<'iitioii was <ii11<m1 to tin* <inui!istaii(t* 
that the pivHenci* or al»Hen('r of siicli arrtir-ali>i!if colonii's on liij^h vol- 
<*nir mountaiiiH may Ik* <»f ns«' !<» tlu* ^'n>lo;:ist as atfonliii^ t'vi<l«*nr(' of 
tlieafR'of the vohaiiiic artivity n'sultiim in tlic upheaval «)f tliiMnruintain, 
^•hi«enci»of Arctic or Hon-al forms iinlicatinj: jiostjrhu'ial uri;;in. (X. 
Am. Pauna, No. :J, SeptemlxT, \s\H), j.. JU 
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Groat Banin "^ shows two lacustral e])ochs corresjionding to 
two glacial epochs, and correlates the nianiiiialian fauna with 
the hiter half of the later Glacial epoch. Pre8um})tivcly this 
(late falls very late in the Pleistocene period." (T^ke Bonne- 
ville, l>y G. *K. Gilbert, 189(), 397.) The mannnalian fauna 
referred to comprises an elephant, an otter, two horses, three 
llamas, a deer of the genus Cervus, an ox, a gigantic sloth, 
t:)getlier with three species now living, namely, the coyote, 
l)eaver, and pocket gopher {Thonxnnjfs). No new ty])es came in 
to take the place of those externn'nated ; hence we in the 
I'nited States now live in a region deprived of many of the 
groups to which it gave birth, and we are forced to visit remote? 
parts of the earth to see animals and plants that onire attained 
their maximum development in North America, while others 
that formerly Hourished here are entirelv extinct. 

Not only are the pre-Pleistocene animals and ])lant8 now 
represented imi)erfectly and in greatly redu(!ed numbers, but 
the areas at present inhabited by their descendants, except in 
the case of the Boreal forms, are insignificant in comparison 
with their former extent. It should be remembered that the 
refrigeration of the Ghujial epoch has oidy in i>art disappeared. 
In early Pliocene times characteristic representatives of sub- 
trojjical faunas and floras existed northward over much of the 
United States and Canada, and in still earlier times reached the 
Arctic Circle.* During the advance of cold in the Glacial 
e)H)cb these forms were either exterminated or driven south- 
ward into the narrow tn)pical part-^ of Mexico and Central 
America. The retreat of cold at the t(irnnnation of this period 
was not complete, and our continent has never regained it« 
former warmth. Hence the expelled species were not per- 
mitted to advance more than a short distance into the region 
formerly occupied by them, and the tropical specic^s have been 
held back and at the pre-sent day are not found except alonjr 
the extreme southern confines of our territory. For example, 
p(M'caries in early Pleistocene time-s ranged northward over 
a larjjc part of we-^tern America, while at present they are 
restri(!t(Ml to parts of Texas and Louisiana below the Red River 
of the South; an<l the capybaras, tapirs, and other tropical 

^Ainoii;^: trees fossil remains of nia^riiolia, sassafras, uiid liqiiidaiiibor 
have been foiin<l in (Jrc^enhunl. 
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fiirins ivh«i9«o foHsil reiiiaiiiH havo Ihhmi found in many parts of 
the Tnitwl SUiter? have not boon able to return. The same Ih 
true of plant'^, for the palnin, tree-ferns, and numerous other 
tn>[>ii.-Hl typerf that fonnerly ranged over much of our country 
uro u >w either altogether extinct or exist only in the tropics. 

The llama and many plants now inhabiting the Andes may 
l»e lookeil u|K>n a^ rej)resenti ng a ela,ss of cases in which Boreal 
forms were driven so far south that thev actuallv reached the 
*iTvai mountain system of South America and si)read southward 
over its elevated plateaus and decHvities to the extreme end of 
the ronlinent in Patagonia and Terra del Fuego. This fact has 
Ikh.*!! long recognized by botanists. 

The i>aleontologic history of the earth shows that many groups 
now unknown came into existence from preceding groups, 
gradually attained a maximum development. an<l as gradually 
|iajve<i away ; but there are few reconis of breaks in the geologic 
r^'ries, or of disturbances of any kind from the earliest appear- 
ance of lite to the present time, that have resulted in the destruc- 
tion of so many types as the cold of the Glacial epoch. 

Causes coxtrollin*; DisTRrBrxroN. 

It is now pretty generally concede<l that temperature and 
humidity are the chief factors governing the distribution of life, 
and that temiK*rature is more potcMit than humidity. Illustra- 
tiomj of this law have been already given in contnisting the 
humid and arid elements of the several zones with the zone 
element** as limited by tem|)erature. and it has been found in the 
case of manmials and birds tbat the etfects of temperature, c»sti- 
niated numerically, are more than three times greater than the 
e(fe**ts of humidity upon genera, and many times gn^ater upon 
the higher groups. 

Authors difler as to the exact |>eriod during which tempera- 
ture exerts the greatest intiucnce, but there can be little doubt 
that for lK>th animals and plants it is thr xmxnn o/' rrproflurtlrr 
4trfirUt/, and hence varies inversely with latitu<l(; and altitude. In 
high arctic latitudes this period is very brief, while in the humid 
tn»picsit seems to extend over nearly if not <|uite the whole year.* 

Whether the temj)erature in <|nesti<Mi is the mean (►fa certain 

*T!iifi wna ]Mnnte<l out liy the author in Nnrtli Am. Fauna No. .J, Sep- 
teoiber, 18110. pp. 2«K27. 
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period or the sum of the daily temperatures for that period, or 
the sum in excess of a certain minimum, expressed in degrees 
of the thermometrie scale or in calories, and how to determine 
the precise beginning and ending of this period for each locality, 
are questions respecting which difference of opinion prevails ; 
and authors are not agreed as to whether the temperature should 
he taken in the sun or in the shade, or at a certain distance be- 
low the surface of the earth. At the same time it has been 
demonstrated by Linsser and others that a definite quantity of 
heat is recpired to complete the j)roccss of reproduction in a 
number of plants experimented U[)on — and nature's laws are not 
framed for isolated cases. This law is taken advantage of by 
expert gardeners and horticulturists who are able to so regulate 
the temperature of their green-house-t that they can produce a 
perfect flower or a ripe fruit on a specified day. 

A few species, particularly ami)ng plants, are so sensitive to 
cold that they are limited in northward range by the line of 
killing frost, but in the vast majority of cases the winter tem- 
perature is of no coiLsequence. As I have already shown, " The 
season of reproduction for the plant, as for the animal, is the 
warm j)art of the year. After the period of reproduction the 
plant withers ; after it flowers and fruits and matures its seed, it 
dies down or becomi^s physiologically inactive. And what the 
plant accomplishes in one way the animal accomplishes in 
another. To escape the cold of winter and its consequences, the 
sensitive mammal hibernates ; the bird migrates to a more 
southern latitude ; the reptile and batrachian dig holes in the 
nmd or sand and remain in a torpid conditicm ; the insect sleeps 
in its cocoon or buries itself under leaves or decomposing vege- 
tation ; and none but the hardier fornn of life are left to be 
affected by winter temperatures.'' (X. Am. Fauna, No. 8, Sep- 
tember, 1890, 2(3-27.) 

After temperature and humidity, several suV»ordinate though 
important factors remain to l>e considered. Amcmg thc-^e may 
be mentioned the duration and a<'tinie effects of sunlight (gov- 
erned in part by percentage of cloudiness or fog and by the me- 
chanical })urity of the atniosph(Te). The character of the soil 
also determines th(» presence or ai)>(Mic(^ of many species.* 



*Tlie control liii«i cuiisi's of distrihiitinn will not he discussed further 
here Ikhuuisc tliey are the suhjoi't of iuu)ther coinniunicatioii upon which 
the writer is en^ajred. 
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Kkfkits of htmidity (h»ntrastki) with kffk<ts of 

tkmpkrature. 

With few exception:!*, tin? Boreal zones, o\vin<j; to their low 
t«-nijK.»niture'*, preeipitat<' suttieient moisture to support arboreal 
Vi'zetiition and <lo not po.^se.'is arid areas. The Transition and 
Smoran zones on the other hand naturally fall into two impor- 
tant sulMlivisions, arid and humid, as indieattnl in defining 
their etiurse--^. As a rule the former consist of treeless plains, 
ih-'ierts, anrl barren mountains, while the latU*r are bountifully 
fliithed with forests. Most of the humbler forms of vegetation 
an- different in the two subdivisions, and diflferenoes exist also 
ain<ing the mammals, birds, and reptiles; but the great majority 
of these dissimilarities are not of the same kind as those that 
<listiii«;uish one zone from another. Most of them are specific — 
not generic — and the numlnir (»f distinctive groups of high onler 
i-* verv much le:<s. This niav be made c^lcar bv selecting the 
•lL*tiin'tive elements of the arid Sonoran (which has the largest 
niiiiilH»rofi>e<»uliar forms) in comparison with those of the humid 
S«»noran (or Austroriparian; and contrasting them numerically 
with the distinctive elements of th(» Sonoran as a whole compared 
with th<wc of the Horeal as a whole.* Among non-pelagic mam- 
rnal.*«, the arid Sonoran has one family {AniUoaipridu) and only 
It'U genera "i" not known to inhabit the humid Sonoran or Aus- 
tn>ri|>arian; and the latter has but one family {Diddphidn ) and 
four genera (^T)iiMphix, On/zmni/M^ Sra/npM, and SyrtinjiiM) not 
found in the arid Sonoran (and tin* family and one of the genera 
are intnL**ions from the Tropical region), while l.*> families an<l 
27 genera are comm<m to both arid and humid subdivisions.^ 

Among birds, the ari<l Sonoran has no familv and onlv 24 
^jTenera not inhabiting the humid Sonoran, and the latter has 
no family and but 7 genera not found in the arid. whil<> 12 fam- 
ilie?* and .'^1 genera are connnon to the two divisions. 

Contrasting the Sonoran as a whole with the Boreal as a 
whole, it appeiirs that then? arc no less than H familii»s and 41 

•The intrusive Tro^m^al gt^nrni an* livn* tn»at«M| a*' Soiionm. 

♦TlH*e )j;i'ncrB are: Autibu'nftm, Ci/irmn//', Uimrjuntnj)*, Thomomf/M^ lUpih- 

J The newly «limN»vt»nM| p'lnis i\{ chirn/thni, /v/f/#7'//i//, is Iu*nM>niitt(Ml 
Im^oiiim' only a nin^fle s|KM'iiii4Mi i> known and it rann)»t V4*t )k' witisfju*- 
torily aMi<i^ie<l to itn pntiHT fannal {Mi^ition. 
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genera of inanimals and 10 families and about 100 genera of 
birds distinctive of the Sonoran, and (> families and 30 genera 
of mammals and H families and about 40 genera of birds dis- 
tinctive of the Boreal zone. In other words, taking mammals 
and lairds togetlier. the arid Sonoran has one peculiar family 
and only 34 distinctive genera, and the humid Sonoran one 
family and 11 genera (of which the family [^Didelphidse] and 
several of the genera are clearly intrusions from the Tropical 
region), while the Sonoran as contrasted w^ith the Boreal has 
18 distinctive families and 141 distinctive genera, and the Boreal 
has 9 distinctive families and 70 distinctive genera. 

Only 8 families and 8 genera of mammals are common to the 
Boreal and Sonoran Regions. The common families are : Cer- 
x'idn\ Muridif, Scinridijj Fjcpuridn^ MuMclidtT, Canid^, Felidip, and 
SoricidfT, The common genera are : Siiomys, Sciurus, SfdurapterttSj 
Sperm i/phihts^ JjepuA, Lvira, Canis^ and Jji/iur. Several others in- 
habit limited parts of both regions, but are not common to these 
regions as a whole. 

With the j)ossible exception of the gray wolf, not a single 
species of mammal ranges throughout the Sonoran and Boreal 
Zones, though a numl)er are connnon to the Upper Sonoran 
and Lower Boreal (Canadian); and in the case of the wolf it is 
almost certain that comparison of specimens will show the ani- 
mal of the southern United States and Mexico to be perfectly 
distinct from that of Arctics America. The ermine is another 
species of iihenomcnal though less extensive range, if it is really 
true that the weasel inhal)iting the shores and islands of the 
Polar Sea is s})eci(ically identical with that fimnd in the more 
elevated part^ of the Southern States — an assumption I cannot 
for a moment entertain. 

In the case of land birds, 18 genera are common to the Boreal 
and Sonoran Regions. The number of common families is rela- 
tively large as would be expected from the wide dispersal of most 
families of birds. For instance, the Tardldw or thrushes inhabit 
North and South America, Eurasia, Africa, India, and Australia ; 
the ParidiL or titmice inhal>it North and South America, Eurasia, 
Africa, India, Australia, and New Zealand ; the Cindidie or dip- 
pers inhabit North and South America, Eurasia. India, and the 
Austro-Malayan region; thc^ TroijlodiitUhvov wrens inhabit North 
and South America, Eurasia, India, Africa, and the Austro- 
Malavan reirion ; the dtrr'nhi or crows, mairpii^s and iavs, are 
found in every part of the world, and so on. 
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I)ei»(*en(linj; to speoies, the contract is even more marked. 

The above table shows, so far as the jreiiera of niaininals and 
binls are coneerned, that tlie difference between the humid 
* Atlanti<' ' or * Ka.stern Province ' on the one hand and the 
ari<l Great Plains an<l (treat Basin on the other is less than ont^ 
fourth as j^reat as the diflerencc* between the Sonoran an<l Fioreal 
R€>rion>». 

Tliese facts, it seems to me, should suffice to estal)lish ])evond 
<ILi|>ute the subordinate part j>layed by humidity in comj)ari- 
sion to t43mperature, and should dispel any lin^erin^ dou])ts 
that niav still haunt the minds of conservative naturalists'^ re- 
!*|KH'tin^ the necessity of al>an<loninjr the lon^ accepted <livision 
of the I'^nited States into Atlantic, Central, and Pacific provinces. 

Rkmakks i{i:si'k< tin<; somk ok \Valla<k's Fallaciks. 

Wallace, in his trrcat work on (»eo;^raphic Distribution, and in 
sul>JH*f|Uent writin^rs on the same sui>jcct, jircatly underrates the 
iiii|>ortance of tem|)eraturc as a fartor in dctcrminiuji the distri- 

*Xr7/>w<7i» and L'jftr an* oinltti'd brranst* tln-y ranjrr over most of tlic 
forPKte«l jiart of the lioreai He^rion. 

f Ptitoriitji iHf>nntte<l becansrit nuitr«»sov(Mnm<"h of th<'Son<»raii Kt'^roiii. 
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liution of life. lie lays great stress ui)on the dissimilarity of the 
faunas and floras of parts of Afriea, South America, and Aus- 
tralia lying in the same latitude and calls i)artieular attention to 
the circumstance that althougli the climate may he identical 
over these widely st»parated arcius, the s})ecies and higher groups 
are totjdly distinct, ])ecause the regions have heen disconnected 
since early geologic times — as if these facts were not self-evident. 
On the other hand, in single continental areas where there is no 
break or barrier of anv kind l)etween widelv different faunal 
zones, he tries to invent some unnatural reason for the differences 
observed and is reluctant to admit that even in these cases 
climate or climatic conditions can constitute the barriers to dis- 
persion that undoubtedly exist, lie says of climate : " Probably 
its action is indirect, and is determined by its influence on vege- 
tation, and by bringing diverse grou])S into competition." 

In another place he states : ^* Hot countries usually differ 
widely from cold ones in all their organic forms ; but the differ- 
ence is by no means constant, nor does it bear any proportion to 
difference of temperature. Between frigid Canada and 8uV>- 
tropical Florida there are less marked differences in the animal 
j)roductions than between Florida and C'uba or Yucatan, so 
much more alike in climate and so nmch nearer together." He 
states further: *' The eastern United States possess very peculiar 
and interesting plants and animals, the vegetati(m becoming 
more luxuriant as we go south but not altering in essential 
character; so that when we reach the southern extremity of 
Florida we still find ourselves in the midst of oaks, sumacs, 
magnolias, vines, and other characteristic forms of the temperate 
flora; while the birds, insects, and land-shells are almost iden- 
tical with those found further north. JUit if we now cross over 
the narrow strait, about fifty miles wide, which separates Florida 
from the Bahama Islands, we find ourselves in a totally different 
country, surrounded by a vegetation which is essentially tropical 
and generally identical with that of Cuba. The change is most 
striking, because there is no dilfercnce of climate, of soil, or 
api)arently of position, to account for it.'' (Island Life, 1880, 

Let us examim* this statement with some care to see if the fact** 
warrant the assertions and conclusions of the author. But first 
let me j»n»test against Wallace's habit (»f contrasting in.sular 
faunas with those of continuous land an*as, in his effbrt-s to mini- 
mize the ellects of climate. In most cases the great majority of 
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forms iK,M'uliar to an inland have no means of reach in<^ the nearest 
cuntinuouij hind, hut in the present instance, its will ))e shown 
lator, the prt^ximity of Cuba and the Bahamas to Florida, favored 
hy the direction of the Gulf Stream and the prevalence of hurri- 
canes blowinj^ from the Antilles to the Peninsula, have enabled 
a multitude of West Indian plants, insects, birds, and even land- 
sh<dls to reach southern Florida, though the ])readth of the strait 
is an effective bar to the passage of terrestrial mannnals and 
reptiles. 

Wallace boldly tells us, without attemi)t at qualification, that 
•• lH.'twoen frigi<l ('ana<la and sub-tropical Florida there arc less 
marked difference's in the animal pro<luctions than between 
Florida and Cuba." Frigid Canada, in eastern North America, 
is* the home of the Eskimo, polar ])ear, nmsk oxen, reindeer, 
lemmings, mannots, beavers, muskrats, porcuj>incs, wolverines, 
.«4ablc!<, shrews, star-nosed moles, and several other mammals, 
comprising in all 20 genera, not one of which occurs in southern 
Florida.* Florida, on the other hand, is inhabited by opossums, 
har\'ertt mice, rice-fichl mice, cotton rat'*, wood rats, pocket go- 
phers, gray foxc«, spotted skunks, ]>ig-eared l»ats, and other fonns, 
repre:»enting V^ genera and o families of mammals that do not 
iH.*cur in frigi<l Canadat. In the case of birds, eastern Canada 
ha.** 2ft genera that do not reach Florida, among which may be 
njentione<l ptarmigans, grous(», rough-lcggcd hawks, golden 
eagles, great gray owls, snowy owls, Acadian owls, hawk owls, 
three-toed woodpeckers, Canada jays, pine bullhnclu^, cross- 
hills, liimets, snow buntings, titlarks, winter wrens, kinglets, 
and stone chat*?, J while Florida has at least '^7 genera that do 

*The fo!!owiii)r2<)gi'iu*raof iiiaiiiinals inhabit casttTii Canada, but none 

• if them n»ac'h wmtlieni Fhjrida: litimjiftr, Airr, (>vilntM^ Tamiax, Sj^t- 
tn'fphiluM^ Arrtoiniff^ Cdxtor, hVn r, A ninthly Enftntiujn^ l*}(titnnnmjK^ yffjtHltH, 
f'tniriiliis, XnpfiM^ Knihiznu, Thnhirrfos, (tnlo, MnHtrlti, ComhjLira, Sctijt<nnin^ 
Sttrrjr, 

^Tlie fdlloM'inv; 1*{ j^enera of mannnals inlial)it Florida, bnt none of 
tht*iii reat'li " frigid ( 'anada :" I)t'lifphiM, lirithrotlinitoniifM, (PnfzniinfH^ S'uj- 
tH*i«hm, Xinttn/lfij (nunnfs^ I'l'tH't/nii^ l^i'inufim^ Spilinjtth,, ('nniiiitrhmuH, Sittiuw- 
JitM, XiffiioouiVM^ (Mojt(*ru>t. The o familien an*: />/V/*/y>A*V/;r, (innnijUhv^ 
Prftriftm ifi:r^ Km tniU'tii u rifi:t , / *// i/lh tstonntl it hi'. 

J The follow Injf 2<» jr*'nt*ra of birds l>n'<'<| in eastern Canada, but none 

• ff tliein in Florida: Ih ndnn/nftHM, litmnxn, Ln/jo^ii.t, Arrhihiiftn, Af/nilOj 
*^i^ttHtjt(rXf Xtfti/ila^ Sijftta, Snntin, I'irolfltM, Sfthi/rfipimn^ I*rn:*iimm^ Jhtli- 
rhmffXj Piniciiin^ huio, Armdhix^ l*l»rtruittnmu , ('nfrarliin, Zomptrir/nn^ 
JunrOy P*umn'<Ha, Anthnny A north urn, Vtrtliin, llnjulnn^ Suiroia. 
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not reach Canada, among which are quails, turkeys, doves of 
Hcveral genera, vultures, caracaras, kites, barn and burrowing 
owls, parrots, ania, ivory-billed woodpeckers, chuek-wills-widows, 
cardinals, blue grosbeaks, yellow-brea.st<jd chats, mocking birds, 
and others. * 

Thirty out of the above 37 genera breed also in the Went 
Indies. 

No less than nine Tropical American genera of birds inhabit 
the subtropical belt of Florida, namely, Zenaida^ (Jeoirygony 
Stanut^nas, Rostrhnmnn^ Pohjborns, Cnttophn(/(i, Ewtheia, ValU- 
rhc.lidon, and Vnrcha. The following Antillean species and su}>- 
species occur in the same area and are not known from any 
point further north: Odinns rirr/inidima cubaaen^ii^, Cohimba 
Icnracephala^ Ziinaidn zenaida, Geotry(j(m martinica, Stamaud^ 
ri/<in()ceph(d(iy Rodrhamus soriabilis, Falco dominicenMbi^ Speotyto 
CAinirulnria floi'idfina, Polyborus rhrriiray^ Crntophaga (ini, Cnccyztiin 
minor maynardi, Ayelaiifn phanircfis brynnti, Enetheia birolor, 
Enethcia amora, Progne (ryptnh'ura^ Petrorlididon fiava, Calli- 
cheJidoa ry an or iridic, Vireo tdidixpniH barbotnlna^ (\rreba baha- 
mciiHis. In addition to these species, the following are restricted, 
so far as known, to southern Florida: Mclcagris g(dlopavo uscetda, 
(%}rdeUcs virgin ianua rhapmaiii, Cyanocitfa rridatti florincola^ 
Aininodrnnui.s nign'srrnf<, \lreo norebororcn-sis uuiynordi^ Geo- 
tldy]}if< trirhfis ignoto, Tltry(it/iorns ludoririannH niioniemfis^ C'/V 
fothttrit'S mnri(UUf\ Sitta raro/inrnsis a(k'iih<<i. 

That there are corresponding differences among insects is 
evident from an im])ortant })aper i)y Mr. E. A. Schwarz on 
the Insect Fauna of Semitropical Florichi. Mr, Schwarz states: 
*' I have come to the conclusion that it [the semitroi)ical fauna 
of Florida] is entirely of West Indian origin, and that the region 
I shall hereafter circumscribe as Semitropical Florida does not 
contain anv endemic forms. In other words, the distinctive 
fauna of southern Florida is a permanent colony of West 
Indian forms, much more numerous in s])ecies than it has 

■•The following .'17 ^eiieni of hinls hroiMl in Florida, but none of them 
ranjxc north to '* frijrid Canada,'' tlioujrh :\0 out of the :>7 are known 
to liriHMl in tlie West Indirs: (hllnns^ Mrhnifris, ColnmUiy Z^itahtuni^ 
/tnitlfhi, <'itlinnh'njnHiii(t, (itotr{/(/on,Sf(iriurims, ('nflnirtts, <\it}mri»ta, Efanoi^ 
f/r.s. I'llaniiH, Irliniti, linstrfuiifins, I*ifhffnn'ns. Sfri.r, S/HotiffOy Co/mnw, Crfh- 
foplni(;a, ('(nnprphifn.'<, Antrostniitiis, Ap/n'hn'(fina, Icfrnis, Pruara, Pipiloy 
('nr<flmi/ii<, (iiiiram, Knrtlnld, ('wthin/n, l*nttniintm'ni, I/r/iHaid, Ift'imithtnis, 
JrtrrUt, M'niKis^ Ihfrp<irhtfiK-htis, 'fhrifofJiortis, P<t/ittptll<i. 
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fiitherto l)een suppoHed, the number in Coleopta-a alone 
amiuuiitin^, according to a very low estimate based iij)on my 
c«ilU"<'tion. to at leant 8(X) species not yet in our catiilogues.'' 
i Kntoniolo^ca Americana, IV, No. 9, 1888.) Since the above 
wa.«* pu!>lishe<l, Mr. Schwarz has had the kindness to inform me 
that this seniitropical insect fauna of southern Florida com- 
prirM-s in all not l(»ss than l,f)0() species of West Indian or 
Antille:in insects (of which about half are (Ueoptcra), and 50 
',renf.-ra of (yeoptera and Ifetcroptera alone;* hence the total 
niitulK'r of genera must be ver>' considerable. 

Among the MoUusca, Dr. Wm. H. Dall informs me that 20 
J- jK^'ies* or specific types of A ntillean land shells are known to 
inhabit .southern Florida, representing V^ genera or subgenera 
n«»t found further north .t 

So far as vegetiition is concerned, the case is even stronger, 
then* being upwards of ii^O genera of plants in Flori<la that do 
not inhabit Canada ; and Professor Charles S. Sargent, in si)eak- 
ing of the trees of .southern Florida, states : '* A group of arbores- 
<vnt species of Wc»st Indian origin occupies the narrow strip of 
<'<«i.'<t and islands of southern Florida. * * « This semitrop- 
i<-al forest belt reaches Cape Malabar on the east coast and the 
j-hores of Tampa Bay on the west coast. * * * The specic»s 
of which it is compo.sed here reach the extreme northern limit 
t>f their distribution ; they are generally small, stunted, and of 
nunparatively little value. Certain s|)ecies, however, attain re- 

* Mr. S<-hwarz ha*» kimlly given me the following list of faniilieH 
• »f iVntral American Colc^optera, indieatinjr the numln'r of jrenera in each 
liuiiily known t<> inhabit S4Muitn)|)ieal Florirla, but not found elMcwhere 
in North America: Oir*thlfh\ 'J genera: Phthu'r'uUv, 1; ('(fcf'lm'iilthvj 1; 
i "9irnjifl:t^ 1 ; Mycfiophiujitlii\ 1 : Khittrlff.i, 1 ; Sfni'tth:nfIir/2; Ormnhf/rlflu^r^ ; 
i 'ltrifM/niiriidii\ 4 ; Tfiifhrlonl/f.-f^ '.\ ; M<nnniiin'nln\\ \ (Hinrhifitrhulu^ 1; /'»/r- 
4'$tiH0niftst , H; Jirfnthi*h\ 1 [this is the only ^MUis which reapjK'arH at CajK* 
.Sill I^KtiH] ; ('alanflri(ht\ :\\ .S/v;/y^V/.r, ;> ; Anthnhl*fit\, '2. He informs me 
iili««» tliat 11 jfenera of Tn)|»i<iil American IIeten)pteni have Ik'cu found in 
t\w ttauie l>elt. 

t The fonns here n'fernMl to are: StmhUn hvhfmnlH Hrf»wn ; lltlix nvm 
liriir wiriViiijfMke. ; liul'uniilns umltHimntui* Say : liiiliiniiluH tfnniinni \V. ( 1. 
B. ; fMhaHnm muhifn^ bnij: : Liijinis fdm-iiitim MnUer: Litjnui* /(mriattui var. 
St0-i»*ftjtffit f/ntrillimfi Pfr. : Sftintf/t/rn Muhnht Pfr. ; MnmHtrninu* tjomui ViT.\ 
Mfirrorrnttiiiiji ptfndjiriiA (i\t\. (also<M-nirs in Texas • : Stnt/thio iunntu Hinn. : 
Atthrnln iteUiU'tUM Mke. : Ti'iil'm utitiiu*rii/n I)all: MihiinfniK ( Ihtmr'ui) Inil- 
hfhl^ Mont.: PttlifM')* inimhi/ij* Mnlllf. ; I^'lif/m tftnnjntnM Dull: Plnnnrh'n* 
1*tutiil*t» I*fr. : Spforrinm nifn nm Morelet. 
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spectiible proportions: the mahogany, the mastic, the royal 
palm, the mangrove, the sea-grape, the Jamaica dogwood, the 
manchineel, and other species here become ccmsiderable and 
important trees." (Forests of Nortli America, 10th Census, 1884, 
p. G.) 

From what has been said it appears not only that Wallace's 
statement that " between frigid Canada and subtropical Fh)rida 
there are less marked differences in the aniihal productions than 
between Florida and Cuba '' is whoUv incorrect, but that there 

« 

exists in Florida a well marked subtropical fauna and flora con- 
sisting in the main (except in the case of t<}rrestrial mammals 
and reptiles which could not reach it) of genera, and largely of 
species, identical with those of Cuba. This being the case, is it 
not fair to turn the ta])les and ask Walhice what constitutes tlie 
barrier that so effectually holds back hundreds of genera and a 
multitude of species of Antillean or Tro})ical American plants, 
insects, land mollusks, and birds now inhabiting subtropical 
Florida ? The deep arm of ocean between Florida and Cuba or 
the Bahamas has proved ineffectual in checking their dispersion. 
What is the more potent barrier that prevents their northward 
spread along the continuous land of the peninsula ? The answer 
is sunnned up in the single word rlimatr. The temperature of 
the period of growth and reproduction in the northern parts of 
Cuba and the Bahamas is the same as in subtroj)ical Florida, 
but to the northward it falls off ra})idly. 

Respecting Wallace's statement that the difference between 
the fauna,s and floras of hot and cold countries '' is bv no means 
constant," and docs not bear ** any proportion to difference of 
temperature," it need only l)e said that no phenomenon of nature 
is more constant, and that the differences ol)served depend di- 
rectly upon temperature. President 1). 8. Jordan ha^ said : "' In 
many grou})s anatomical characters are not more profound or 
of longer standing than are the adaptations to heat and cold."' 
(Pojjular Science Monthly, XXXVII, Auj,'., ISflO, p. r>06.) 

That '' life is distributed in circumi)olar zones, which conform 
with the climatic zones, though not always with the parallels of 
the geographer " is a law recognized by Humboldt, Wagner, 
Agassiz, Dana, De Candolle, Allen, and nearly all writers on dis- 
tribution except Wallace. This law does not imply that the 
same species, genera, or higher groups recur under the same 
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•it»/n.»«' of lu^at in disconnccUMl land areas — a manifest impossi- 
bility — hut that well marked zones of animal and plant life are 
triK'^Kiiitere*! in all parts of the earth in passin;^ fnmi the [xdes 
to tlie tropios; that they owe their existence to <*on8tant difter- 
CMKX'^ of t<»m|>erature, an<l that in e(»ntinuou.s land areas each 
zont* may Ik? tracwl compl(»tely across such areas [from ocean to 
iNX-an ill those of continental ma<j:nitu(le], followin<j: the windings 
of the lH»lts of ef|U«al tem|)erature diirinsr the period of reproduc- 
tive activity. 

Wallace sjKjakH thus of this law as fornmlate<l hy Allen : *' The 
author [J. A. Allen] continually refers to the ' htw of the dlMrlhH- 
tiiin of Ufr hi nrcKmjxtfar zo/i/w/ as if it were one genemlly accepted 
ami that admib< of no disimte. But this supposed * law ' only 
appli(.*s to the smallcist detail of distrihution — to the range and 
incresising or (Unrreasing numhers of Mperit's an we pass from north 
to south, or the reverse; while it has little hearing on the great 
ft.-atun-rt of z(K>logical geography — the limitations of groups of 
5/^«#r#i and /'///*///>/( to certain an»as.*' ((Jeog. Dist. of Animals, 
Viil. I, IHHk p. ^u). Mr. Allen has alrea<ly [xiinted out the weak- 
n«Ms of this criticism (JUdl. V. S. (leol. an<l ( Jeog. Survey Terr., 
vol. IV, No. 2. May, 1S7S, 82(>), and I would like to a(hl a word 
r*-!*|»e<'ting the extraordinary statement that circumpolar <listri- 
hutioM affects upenrn only, having '' little bearing " on the "' Hmi- 
tations of grou{>rt of genera and families." In refutation of this 
fallacv it is hardlv ne<'essarv to do more than call attention to 
the circumstance that the transcontinental Simonm region of 
North America is distinguished fr(»m the Boreal hy the p<»sses- 
.••ion of 7 families and 'M genera of mannnals alone,* an<l the 
North American Tropical from the Sonoran hy 10 families and 
upiranls of 50 genera; while tin* American Horeal ditVers fr<»m 
ihf Eunisian lioreal hy the poss(»ssion of hut a single family and 
only ^ genera. 



* Tlu**"** ^tiera an*: l>idttjfhi*^ plrfpfffhi*, (\irinrnM, Autlhtt-fi/tni, ('ffinHiii^K, 
/i^iihni*hftttoiiiif*f (Pnyrhoinijx^ On/zoinffx, Sif/infHion, \tfttoiint, (itniinjKy Thomih- 

finmtrrs, Smhtftn^ forifnorhhiUM^ Enthrnui, Aittrnzmut, \tfrtirrjnx, ytithuwun^ 
\tfrtii4ninuM^ and (ftifftftrim. Vivv nf thes<» j;cn«*ni havr ea<'h a H|KH*ies 
n-m«*hin}; a nhort distunce into the H^nthrrii (Mlirc of tlic lioreal Region, 

nailH'ly, ^*tirinrHM^ XftitniiKi, h\1is, l*i'iH'ifnn, ami }frphifl/i. 
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Mountains as Barriers to Disi»krsion. 

Wallace makes the siir})rising statement that on the two sides 
of the Rocky Mountains in America "almost all the mammalia, 
birds, and insects are of distinct species "* — a statement that is 
wholh^ untrue, as has been long known to American natunilists. 
In another place he makes the general statement that mountains, 
" when rising to a great height in unbroken ranges, form an im- 
passable barrier to many groups." No instance of this kind is 
known in North America. Even in the High Sierra in California 
nearly all of the families, genera, and species occur on the east 
.slope as well as on the west, notwithstanding the great altitude 
this lofty range maintains for a considerable distance.! The ex- 
planation of the similarity or identity of the species on the two 
.sides of all our mountain systems is that similar or identical 
climatic zones occur on ))oth sides, between which avenues of 
communication exist or have existed by means of passes, either 
through the ranges themselves or at one end or the other. In 
their continuity, however, lofty mountain ranges do act as bar- 
riers to the spread of species from lower levels, but they do so 
mdhrctUf by their effects upon climate — oy interposing an arctic 
zone in which the species of lower latitudes cannot live. On 
the other hand, this same arctic-al})ine climate enables many 
polar species to thrive in regions two or three thousand miles 
south of their normal continental homes. 

The great Himalaya has little or no influence in bringing 
about the really enormous difrercnices that exist between the 
faunas and floras of the phiins on it*^ two sides, for these dissim- 
ilarities are due primarily to the great difference of temperature 
resulting from uneipial base-level, the Thibetan j)lateau on tlie 
north l>eing several thousand feet higher than the plain on the 
south. 

The so-callkd Eastkrn, Central, and Western Provinces 
and the evidence on which they are based. 

Wallace, in common with most recent writers, divides the 
Tnited States into Kastern, Central or Rocky Mount^iin, and 
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t For :»2() kiloiui'tiTs rJDOmili's) the Sierra Xi'vada Mountains nmintnin 
an rlt'vation of :;.I(M) to 4,<KM) mcli'i-s (liMKM) t<> 1.\oi)() f^H). 
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I*a<MHr or ( alifornian * suhregions.* He admits that the Eastern 
<li%'isi4>n i.s eharaeterize<l by but a single mammalian genus. 
namely, the fitar-nosed mole (ConHj/lura). 

In characterizing the Ho-called Central or Rocky Mountain 
«iubre^on, he states tliat the prong-horned antelo|)e, the moun- 
tain goat, the mountain sheep, and the prairie dog are peculiar 
t4)it, forgetting that the antelope ranges from the Mexican plateau 
northward over the Great Plains and Cireat Basin, and westward 
over much of California ; that the mountain goat inhabits British 
tVilunibia and the Cascade Range as well as the Rocky Moun- 
tains; that the mountain sheep is common in the High Sierra in 
California and ranges northward to the Arctic Circle in Alaska ; 
leaving the prairie dog as the only one confined to the region. 

The Pacific or * Califomian subregicm ' he <lefines a.^ "the 

<*«>mparatively narrow strif) of country between the Sierra Nevada 

and the Pacific. To the north it mav ini^lude Vancouver's Island 

and the s^mthern part of British Columbia." Cnder the head of 

the mammalia of this area, he enumerates S genera as '' not found 

in any other part of the Nearctic region/' namely, Mnrmtiis, 

Antanfutj*^ ('rotrirhfn<, \e(n<orrx, RnxAnrU^ Enhifdra, MorniHfd, and 

HniJiKHloit. A more erroneous statement could hardly be made. 

^^the two i>elagic genera. Monnuja and Knhi/dra [= 7ji((t.r'\, 

the fomier does not enter the region at all and the latter ban^ly 

''^arlios it; while of the non-|)elagic genem three, Mtirmtns\^= OOrft- 

frntM^^ AutrffZtniif, and HaMarJM [^ Hax^irix^^Vi*]^ range over the 

•*^noran region fmm Texas an<l the Mexican ])Iatcau across New 

^l<*xico, Arizona, and part,** of southern Nevada ami California: 

and the subgenus XeoMfrpx occurs over pretty much the whole 

*>f ftireal America from the Atlantic to tin* Pacific. The two 

'^*'>>aining genera only are (confined to the Californian division, 

'**'**Hy.^>o/r/V/*»M[r^rAV/^/*o/r/V////^] and Htijtl'KuJtm [=.l/)/o///>/*//V/]. 

*^n are isolated types, inhabiting the Pacific coast country from 

"^•theni California to I^ritish Colum])ia Tthc latter having no 

"^*«^r n^lative in any part of tin* world, the former closrly rclato*! to 

^**nf*iv| j^^^y^, living in Kastern Asia). 

«*enre it a|)pears. so far as the maunualia arr concerned, that 

^^^ three supjM)sed |>rimarv subdivisions of North Am<Tica 

* UjKm a misconce})tion of fact, the Oi/ifnrninn division pos- 

^***^ingtwo peculiar genera, and the Kfisfrrn and ('nifnil divisions 

"^^ a single peculiar genus ea<li — a (piantity of dificrencc it 

^•>Uld Ik* absurd t^» recognize as of sufiicient weight t<» warrant 

*"^ eri»<»tion of z<M>geograpbicaI divisions. 

"-Biou S,M., Wahii., Vol. VII, Iwu. 
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In ji cDinniunication already roferred U) (North American 

• 

Fauna, No. o, Sei)teiii])cr, 1890) I .statcnl tho conolusion that the 
comnionly a(Te])tod division of the Unitol States into Eastern, 
Middle, and Western Provinees had no existence in nature, and 
that "the whole of extratropioal North America [the Nearctic 
r(»^ion of Selater and Wallace] consists of hut two primary life 
ret^ions, a Boreal region, which is circumpolar; and a Sonoran or 
.]f('.rir(in Tdhlf'-hnid region which is unique.'' The so-callefl East- 
ern Province is mainly of Sonoran derivation, coin prising the 
humid divisions of the Lower Sonoran and Upper Scmonin 2k)nes 
( A ustro riparian and Carolinian faunas), and of the Transition or 
Neutral IJelt commonly known among ornithologists as the 
Alleghanian fauna. It contains also a southward extension of 
the IJoreal Region along the Appalachian mountain system — 
mainlv in the form of isolated islands. 

The so-calKnl Central Region in like manner is made up of a 
southward extension of the Boreal Region along the Rocky Moun- 
ain plateau, (*nclosed ])etween two northward prolongations of 
the arid Sonoran, the one occupying the (ireat Plains, the other 
the Great Basin. 

Th(» so-called Pacific or Western I^rovince consists of a south- 
war<l extension of tlu^ Boreal Region which finally hiiiircatei*. 
sending a long arm south over the Cascade Flange and the Sierra 
Neva<la. and a secondary and shorter arm ah)ngthe Pacific cojint 
north of San Francisco, together with a Sonoranv^lement which 
covers nearly tlie whole southern j)art of the state an<l reaches 
north in the San .loaipiin and Sacramento Valleys. 

Pal.kakctic and Nkahctic Rk(jions. 

It is no ])art of the puri)os(r of the pntsent address to discuss 
tln' distril)Ution of life outside* of our own (continent, hut it so 
ha|)p('ns that the Boreal element in America r(»send)les that of 
Kurasia so closely tiiat in the judgnuMit of many eminent 
authorities the two constitute* i>ut a single i)rimary region — a 
view in which I heartily con<*ur. This arrangement is antago- 
nistic t(> that i>roposrd hy Sclater '•' in ISoJ and adopted with 
sliirht inodilication l>v Wallace. Sclater considei's the whole of 
extra! ropi<*al North America as constituting a single region, 

.Iniini. Liim. So.-. (Z.n»l.\ II (for is^Ti, ls')S, l:;.) 14'»: and a;r«nn. witli 
s in • iiltiT.itinijs, ill Ihis. sixth siTics. III. IS'H, oU-'ioT. 
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UfMHi which lie lH^towe<l the name yrarrtlr. in (•oiitnidistiiiction 
t«» thfcorreHjM)ii(ling part of Eurasia, whioh ho named Valnnrriir^ 
Jiflievinjr the two to he distinct primary re^ionH. 

Wallawe. the great champion of SchiterV I^ahcarctic and 
NtArctic regions. i«iyH of the former in his most recent work on 
fftHigraphic ditftrihution : ** Taking first the mammalia, wo find 
thin region is distinguished by its possession of the entire family 
of TnJpif!^ or Moles, consisting of 8 genera and 10 species, all of 
which are crfMifincMl to it except (me which is found in Northwest 
America, and two which extend U) Assam and Formosa/' ( Islan<l 
Life. 1^0. 41.) How he could have ma<lc such an erroneous 
statement is hard to understand, in view of the well-known fact 
that thri»e genera of moles inhabit eastern North America and 
two the Pacific coast region ; and it is the more strange since on 
another page of the same work he sUites that there are three 
|K^*uliar genera of moles in North America * 

He states further: ** Among carnivorous animals the lynxes 
( !t sfKH'ies) and the badgers (2 sperios) are peculiar to it [the 
Piila»cn*tie roirionl in the old wt)rld, while in the now the Ivnxes 
are found only in the colder regit)ns of North America " i Island 
Life. I'SN). 41), thus implying that there are n(» badgi»rs in North 
Ainerica. aiul ignoring the |>re>«ence of lynx<»s all along the south- 
i.'ni Inmler of the Tnited States from Flori<la and Texas to south- 
ern California. Continuing, he m(?ntions a number of groups 
which, he says, " have only a few species elsewhen'." Among 
these are the " voles, dormice, and |)ikas." Pika^ inhabit the 
iiii»untains of western ('ana<la and range south in the Cascades 
ati<l High Sierra to southern California, and in the Kocky .Moun- 
tauis to CoIohkIo. They have been reported also from the high 
mountains of Lower California in Mexico. The grouj» of voles 
«>r J rr//7;///i/#. exclusive of the lemmings, is represented in l>oreal 
North America by not less than 4 genera. •"> subgenera, an<l nearly 
."M* s|>e<'ies. It is oidy fair to add, however, that some of these 
have l»een described sin<-e Wallace's book was written 

" Tlie Nearcti<* n'gion is so similar to the Pahearctic in jjosition 



*lii his earlier work he savs: "('twhihir't >\ siM*!'i«'> , tln» >tar-nnH'fl 
niolf, iiilialiitsesiMterii North Anicrica from Nnva Sn»tia to Prinisylvaiiia : 
Sf'tfffntm ('2 »*|M»ri«»s) ran".r«*y ai'ro'ss fnmi Ni*\v York t*> San Kranci-* • ►: S-n- 
!*»!»* .'5 •»|M»<Me!*i. the shn'W in »l"s. nur^'' fr.>:n M"xiri» to tin* ^Jn-at l«ik«*^. 
♦ ♦ ♦ frutrirhnx is a shr»'W like nmlr which iiiliahit*^ .lai»an. an«l a 
m*4*rin<l H|ieei<*s has Inmmi 4li>«covcn- 1 in the mountain'* of British < *<ihnn- 
Ifin." <te<v. Dint, of Animals. II, is7»i, VM).-, 
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and climate," he adiuits, " and the two so elosely approach each 
other at Bering Htrait, that we cannot wonder at there being a 
certain amount of similarity between them — a similarity which 
some naturalists have so far overestimated as to think that the 
two re^^ions ought to be united." After enumerating a number 
of mammals common to the two he goes on to say : " We un- 
doubtedly find a very close resemblance V)etween the two regions, 
and if this were all, we should have great difficulty in separating 
them. But along with these we find another set of mammals, 
not (juite so conspicuous but nevertheless very important. We 
have lirst, three peculiar genera of moles, one of which, the star- 
nosed mole, is a most extraordinary creature, quite unlike any- 
thing else. Then there are three genera of the weasel family, 
including the well-known skunk (Mephitiif), all quite different 
from eastern forms. Then we come to a peculiar family of car- 
nivora. the raccoons, very distinct from anything in Europe or 
Asia; and in the Rocky Mountains we find the prong-horned 
antelope (Antilocapra) and the mountain goat of the trappers 
(A])l()cerus [^Mazaiiui]), l)oth peculiar genera. Coming to the 
rodents, we find that the mice of America differ in some dentiil 
peculiarities from those of the rest of the w^orld, and thus fonn 
several distinct genera ; the jumping mouse {Xaj}Ui<[^^- Zapti^']) 
is a ])ecuUar form of the jerboa family ; and then we come to the 
pouched n\U ( Geoinj/idfT), a very curious family consisting of 
four genera and nineteen sj»ecies, })eculiar to North America, 
though not confined to the Nearctic region. The prairie dogs 
(/'////o//u/.s), the tree j)orcupine (Erethizon), the curious sewellel 
([[(ijtltHKlim \_=Aplo(I()}tfia'\), and the opossum (Didelphi^) com- 
plete? the list of ])eculiar mammalia which distinguish the north- 
ern region of the new world from that of the old." (Island Life, 
p. ISj 

As alrea<ly shown in an earlier i)art of the present essay, most 
of these genera and several of the families belong to the austral 
or Sonoran region and have no i)lace in the Boreal fauna — the 
only one that can be compared with the fauna of northern 
Kurusia. As a matter of fact, <S1 genera of non-i)elagic mannnals 
are now recognized in ' e.\tratro|)ical ' North America — the so- 
ealle(l Nearctic Region. Of this number 41 are found in no other 
part of the world.-^ Thcjse genera are enumerated in the foUow- 

■ Tlu! intrusive «reii(*ra />/</♦///// /.v, Tntnsin, I){(utti/h'H, I*r<H\t/oHf AVi^mi, and 
J/0/0W//.V, which are dearly of .S^uth American origin, are not here .included. 



Peculiar Genera of Xorlli American Mammals. (51 

injf table, which brings out the important fact that no les8 than 
*i2, or 78 |>ercent, are of Sonoran or austral origin, while only 9, 
or 22 pendent, are of Boreal origin. Of these 9 genera now con- 
tined to North America, Oribos inhabited polar Eurasia in Pleis- 
tiK-ene time8 ; NeurotrkhHs is not recognized by Flower and 
Lydekker as more than subgenerically separable from Urotrirhn^ 
I >f Japan, and Syiiaptomys is not known except from the Transi- 
tion Zone of the United States and is here classed as Boreal l)e- 
^•uuse of its close relationship to the transcontinental Boreal 
genus MfffKles, Omitting these three, Boreal North America has 
>mt genera of mammals not known from Boreal Eurasia. 



pKt'iLiAR (Jkxera of Mammals ixhabitinc; Xouth America 

NORTH OF Mexico 



Mazania 

OvilxiH 

Aplcxlontia 

Fil>er 

SynajitoinvH 



Of Bonnl (}rlfjin 



Zapus 
Kretliizon 
Xeiirotrichiis 
(■oiidvhira 



Of Stjiutran Oriijin 



CariacUH 

AntikK-apra 

CviiomvH 

liei t h nj<loii toni y H 

SiUmiVH 

• • 

Onvchoiiiv>« 

Si^iio<loii 

Ne<^U>nia 

Thonioiiiys 

<n.»oniVH 

DilMxloinys 

Perr>*lipiis 

Mi(T(Nlii)o<lo|is 

FVrojfiiathiu' 

HeteroiiiVH 



UrrK-von 

• 

Ha.*^Hurisriis 

Tax idea 

( 'oiu»i>atus 

Mephitis 

Spilogali' 

Xotiownvx 

Scale >ps 

S4*ainiiius 

lilarina 

Aiitrozniis 

Nyctiri'jus 

< XopttTiis 

Cnrynorliiinis 

Kinlcrnia 

Atalapha 



On the other hand, out of the 'W Honal genera of North Amer- 
ican nianmials the following 'lA genera, or 77 percent, are com- 
mon to Boreal America and Boreal Kurasia : 



L 
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menting or being the complement of the other — for water being 
the medium in which the species live, the bodies of water with 
their i)rolongations and extensions, as bays, rivers, and lakes, 
must be studied as entities, just as we study a continent with its 
peninsulas and outlying islands — the means of access to a given 
body of water being the })rincipal factor in determining the 
water-area to which its aquatic life belongs. And it should be 
remarked that aquatic mammals, as seals and cetaceans, and 
aquatic birds, as ducks and gulls, conform in the main to the laws 
and areas of aquatic distribution and should not be taken into 
account in studying the distribution of terrestrial forms of life. 

Gill has said with much tnith : " There appears to be a total 
want of correlation between the inland and marine faunas, and 
a positive incongruity, and even contrast, between the two.'' 
(Proc. Biol. Hoc. Wash.. II, 1884, 82.) 

Principles on which Bio-Geographic Regions should bk 

established. 

Wallace, in writing of the principles on which Zoological 
regions should be formed, expresses the opinion that '* conveni- 
ence, intelligibility, and custom, should largely guide us."*' But 
1 quite agree with America's most distinguished and philosophic 
writer on distribution, Dr. J. A. Allen, that in marking off* the 
life regions and subregions of the earth, truth should not be 
sacrificed to convenience; and I see no reason why a homo- 
geneous circumpolar fauna of great geogra{)hic extent should be 
split uj) into jmmary regions possessing comparatively few 
peculiar types sim})ly because a water se{)aration happens to 
exist in the present geologic period ; nor is it evident why one 
of the resulting feeble divisions should l)e granted higher rank 
than a region of much less geographic extent comprising several 
times as many peculiar types. Hence the divisions here recog- 
nized, and the rank assigned them, are based as far as possible 
U{)on the relative numliers of distinctive types of mannnals, 
birds, reptiles, and plants they contain, with due reference to the 
steady multij)lication of species, genera, and higher groups from 
the {)oles toward the tropics. Mammals have been chiefly used 
as illustrations l>c(!ause they answer the [)urp()se better than any 
other single i;roup, and because it is clearly imjmssible in a brief 
essay of tliis character to enumerate such a multitude of forms 
as would be necessary were e(|iial consideration accorded to each 
class. 
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UESCRIPTIOXS OF NEW PLANTS FROM SOUTHERN 
CAfJFORNIA, NEVADA, UTAH, AND ARIZONA. 

KV FREDKKK^K VERNON COVILLK* 



In January, 1891, an expedition was sent cmt by the United 
StaU.'S Department of Agriculture to make a biological survey of 
Ilcmth Valley, in southeastern California, and the adjacent regions. 
A:* ^Kiveral months must elapse hefon^ the report on the botany 
of the expedition can be presented to the public, the following 
fle:W*riptions of new plants are now publishe<l with the consent 
of the de|»artment authorities. 

AplopappuB interior sp. nov. 

Related to A. linen ri folium DC, ))ut differing in its shorter leaves 
I 12 to 2<) mm.), subulate-bra^'teate pcMluncle-*, sliorter acute in- 
volucral bracts, and smaller rays U to 11 mm. long. In A. 
linranftdhm the larger leaves are *>() to 40 mm. long, the? peduncles 
l«*afy-brarte<l, the involucral liracts 11 to 14 mm. long, includ- 
in*/ the filiform-subulate acumination, and the rays 18 to lo mm. 
long. 

Type spe<*imen in the United States National Herbarium, No^ 
7*.M, Death Valley Expeclition: collected May 2n, ISOl, about 
four miles southeast from Mill Canon divide, at th(» northern 



* I^ref^ent^**! at a iiie<'tiii:r <»f tli«' Kioloiri<*:il S<n-ifty of Washiii^rton, April 

It;. I we. 

»— BiiM-.'^M',, Wa«h., Vt»i. VII, \m'l. (»«) 



06 Covillc — New Plants from Southern California, 

edge of tlie Darwin Mesa, Inyo County, California, by Frederick 
V.Coville. 

A, linear If (dim. first collected in California by Douglas, prol)- 
ably near San Francisco or Monterey, is known only from the 
coast ranges southward from San Francisco bay. A. intenor is 
a species of the desert mountains, and has been collected in the 
higher elevations of the Lower Sonoran region from southern 
Utah, northwestern Arizona, and Inyo County, California, soutli- 
ward to the extra-coastal region of San Diego County. 

Arctomecon merriami sp. nov. 

Plant api)arently perennial, from a thick woody root, branch- 
ing into a broad cffspitose tuft 10 cm. or less high ; leaves cune- 
ate-oblanceolate, 2 to 3 cm. long, tapering below into a margined 
petiole, tridentate at the truncate apex, glaucous, clothed with 
very long (about 1 cm.), white, spreading, flexuous, barbellate 
hairs ; upper leaves sessile, <3ften entire and acute or obtuse at the 
apex ; peduncles several, erect, 20 to 35 cm. high, glabrous, glau- 
cous, rarely with a bract (similar to the leaves) below ; flower sin- 
gle, in bud inclined to nod ; sepals usually 3, hairy like the leaves, 
caducous ; petals usually 6, white, obcordat^, 3 to 3.5 cm. long, 
deciduous ; stamens very numerous ; anthers 3 to 4 mm. long« 
when wet ; filaments slender, glabrous, some of them conspicu- 
ously broader aV)ove; ovary narrowly oblong, 1 -celled, with 6 or 

7 parietal placentte ; style about 1.5 mm. long and broad ; stigma 
capitate and with a stigmatic line opposite each placenta ; cap- 
sule linear-oblong, in our sj)eeimens 3.5 to 4.1 cm. long; valves 
splitting down at tlie apex for a distance of 8 mm. ; seeds not seen. 

Type specimen in the United States National Herbarium, No. 
1800, Death Valley Exi)editi(>n ; collected May 1, 1891, a few 
miles west of Vegas ranch, Lincoln County, Nevada, by C. Ilart 
^Ferriam and Vernon Bailev. 

This i)lant difiers from .1. aflijhrnicfnn it itiS usually 1-flowered 
bractlcss }>eduncles, long-hairy sepals, white petals, longer dilated 
filaments, linear-oblong ovary and capsule (4 cm. long), and evi" 
dent stvle. A. nilifikjiurfnn has, on the other hand, (>- to 2(>-flow- 
ered, leafy-bracted j)C(luncles, glabrous sepals, deej) yellow petals, 
filaments of uniform widtb. (>l)ovoid ovary, sessile stigma, and 
an ovate capsule about 1.5 cm. long. 

Tbis beautiful poppy is dcilicatcil to Dr. C. Hart Merriam as 
a token of bis influence in tbe progress of geographic botany. 
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Arctomecon humile s|>. nov. 

In 1.S74 Dr. (\ C. Parry collected in the vicinity of St. George, 
I'Uili, an Arctomecon, which Dr. Gray referred* to A. caUfor- 
tt if till. The material now in hand sliow.s that it is distinct both 
tV. »:ii the original plant of Fremont and from the species just 

• le^<Til>ed. It diflfers from the former in its smaller size through- 
out, les.s hairy leaves, fewer Hower parts, wliite petals, dilated 
tiliinient^, and the presence of a style; from A. merridmi in its 
SI nailer size and more scanty hairs, more than 1 -flowered pe- 
«iun<*le'«, fewer Hower parts, i)ersistent petals, and obovate, sev- 
•-nil times shorter capsule. 

Type s[)ecimen in the Harvard Herljarium. 

The genera Cuihtf i and Arctomvj'tu are describedt as distin- 
iruishable by their stigmas ; in the former oj)i)osite the {)lacentje, 
in the latter opposite the valves. In Arcioniecoa nierriaml the? 
<*ai»itate .stigma is evidently ma<le up of as many parts or lobes 
:i.** there are f)lacentje, and each of these parts is directly opposite 
JL valve. Along both lateral margins of each lobe are stigmatic 
lilies, and the union of the two contiguous ones, of adjacent 
l€»U*s, makes a stigmatic line op[>osite the placenta. There is 
nothiiii^ in Cinhtjd to show that the stigmatic line, which is there 
alrio opposite the placenta, was not derived in the same way; 
y«*t the two genera are sufliciently characterized by their gen- 
eral differences. 

Aranaria compacta n\). nov. 

Stcin.s compacted into a dense mat from a thick, woody, 
iiianv-branche<1 caudex,tlie denselv lea fv lower portion 1 cm. or 
U-^s high ; flowering stems scantily leafy, sparingly cymosely 
f »raiiehed, 5 cm. or less high, clothed with short glandular hairs ; 
h-avi.-rf awl-shaped, triangular in cross-section, pungent, glandular- 
filiate, 5 mm. or less long, sjpiarrose ; those of the flowering stems 
similar, usually glandular-hairy on the back, erect, passing into 
?i<-:iriou.»* bracts alM)ve; flowers single, terminating sim[)le stems, 

• ►r ill open few-flowered cymes; se|>als o, 2.5 to o.o mm. long, 
ovatc to ovate-lanceolate, scarious-margined, with a thick green 
midrib excurrent into a point ; petals 5 <>r i\, oblong-oblanceolate, 
l»roadlv obtuse; stamens 10 to 12 ; stvles '4 or 4. 

♦ PnH-. Anier. Acad. S<i., XII, 1H77, .'):{, pi. II 
t Ideni, XII, 1877, 52, and XXII, 1SS7, 270. 
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on the branches, 7 to 8 mm. hi^h, hemispherical, with very 
many flowers; involucral bracts narrowly linear, acuminata, 
hirsute; ray flowers numerous, but with rays minut<3, pink, and 
shorter than the disk ; j)appus of ray and disk flowers alike, 
consisting of several long, stout, closely barbellate bristles (4 
mm. long), ecjualling the disk corollas, and a few intermediate 
much shorter ones ; aclienium compressed, short villous. 

This species resembles in general appearance no described 
Erigeron. Its heads closely resemble those of E. supplcx, but 
that species has no ray flowers whatever. Its i)ubescence is 
similar to that of E. amcuinm. The specific name refers to the 
bald appearance of the heads, due to the minuteness of the rays. 

Ty])e specimen in the United States Nation.al Herbarium, 
No. 870, Death Valley P]xpedition ; collected May 10, 1891 , at 
the foot of the Inyo Mountains, about four miles north of Keeler, 
California, by Frederick V. Coville. 

EryBimum aaperum perenne Watson, var. nov. 

Apparently perennial, the old stem-base horizontal or nearly 
so ; stem erect, 25 to 50 cm. high ; radi(ral leaves oblong to oblan- 
ceolate, entire or very sparsely denticulate-dentate, tapering into 
a long petiole, sparsely strigose (like the stem) with the pick- 
sh:\j)e<l hairs of E. aspcriim ; stem leaves narrowly oblanceolate ; 
petals light yellow ; fruit wanting. 

Type specimen in the I'nited States National Herbarium, No. 
14S7, Death Valley Exj)edition ; collected August 5, 1891^ be- 
tween Mineral King and Farewell Oaj), Sierra Nevada, Tulare 
(\)untv, California, bv Frederick V. Coville. 

Dr. Watson, in answer to my letter (forwarded to him with the 
specimens) saying that this jilant appeared distinct from E.aspe- 
mm and similar to E. pn.nnhan of Nuttall, determined the plant 
questionably as a new variety of E. aspcnrm, and sent the follow- 
ing note: '* This may be distinct, but it is impossible to define a 
new species from this material. It has not th(» habit of^E. jmnii' 
In lit," which is a very dubious s]»ecies. Its perennial character, as 
your s|>ecimens show, is not always obvious, and our other high 
mountain sj>ecimens from California and elsewhere do not h(4p 
to distinguisli it from E. (ixpninn.^' The? plant differs conspicu- 
ously from the ordinary Californian form of E. a.^wnun in it,s 
yellijw inst(;a(l of oi'ange jjctals, perennial rootstock, smaller size, 
less canescent herbage, and l)roader root-leaves, and, furthermore. 
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in it-» <;e<>«rraphic range at a iinifonnh' hij^hcr altitude, alK)ve the 
Kelt of /*hniMJfjfrei/i, to which, with that of PimiM jmndtroufi, tlie 
f« inner appears to ])e confined. 

Frasera tubulosa rj). nov. 

Planta l)iennial orshort-lived perennial, in ou r specimens ahout 

♦*/> c-in. high ; .stem stout, terete, glabrous, glaucous, about 6 mm. 

thick at the ba.se; radical leaves in a dense rosette, linear-oblan- 

♦•t.Ndate. obtuse, nmcronate, reaching 1 cm. in width and cm. 

in lenjrth, usually conduplicate and the apex recurved, thick, 

niiiiutely scabro-puberulent, glaucous in apj)earance, its margin 

white, cartilaginous, entire; stem leaves similar, becoming 

suialler above, in whorls of 5 or (>; inflorescence a narrow 

?*l»icate panicle »iO to 40 cm. long, interrupted below, its branches 

r<-ii€-hing 5 cm. in length, mostly shorter, erect; pedicels 2 to 20 

inrn. long, erect: sepals 4, linear-subulate, (3 to 8 nnn. long, often 

• piiiulose-denticulate toward the base; petals 4, white, oblong- 

oWovate, acuminate, 9 to 11 nnn. long, slightly gibbous at the 

h;i.-e; >^lan<l on the face of the petal none, but represented by 

a tul»e of the satne texture, and half as long, as the corolla, in- 

.*erte<l over the gibbosity at the bitse of the petal, split about 

half way to the base in a direction tangential to the axis of the 

rtower. the posterior lobe slightly larger and both lacerate-fim- 

hriate; stamens 4, filament^ about as long jus the sepals, anthers 

«»val, 2 nnn. long; ovary compre.'^sed, ()l)long-lanceolate, taper- 

intr into 2 subulate appres.sed styles, the whole e(|ualling the 

•itamens ; i)laccnta at the edges of the ovary, not intru(ied ; 

4#vuU^ to 10, oblong, very thin an<l flat; stigmas recurved- 

-iprt-iuling, flat, hardly ]>roader than the style ; cai)sule very 

Hat: valvts obovate-oblong, with caUous thickene<l margins and 

1 ine^lian nerve eontinueil into the stift* subulate persistent style, 

tin* whole 12 to' 14 mm. long; seed single, lamelliform, ol^long, 

njifiutely cellular-muriculate, about o to 7 nnn. long. 

This! plant diflers from all other s{)ecies of the genus in the 
apparent al>sence of the petaline gland and in the presence wf the 
tiihular nectarv described above. The leaves are V(»rv similar to 

V ft 

th<r*e of/'. nlfKHnarffinatd, while tlie form of the inflorescence re- 
-eiiihlert that of F. nitifJa and F. alhioinlis. 

TyjMr .specimen in the United States National Ilerbarium, No. 
l-V.fS, Dtnitli Valley Expedition; collcctcMl August 17, IS'.M. in 
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dry soil under Pimisjeffreyi in the northeast corner of the en- 
closure at Soda Springs, on the north fork of Kern River, Sierra 
Nevada, Tulare County, California. 

Oilia setoBisBima punctata var. nov. 

Flowers and fruit larger than in the type form ; corolla with 
tube about 10 mm. long, its lobes 7 to 10 mm. long, white, with 
purple dots sometimes arranged in longitudinal lines, and a pair 
of golden spots at about the middle ; capsule to 9 mm. long, 
often with 10 seeds in each of the 3 cells. 

The plant differs from the type form in the characters above 
mentioned. In G. setomslmn the corolla tube has about the same 
length, but the lobes are much smaller (3 to 5 mm. long) and 
cream-colored, with neither purple nor yellow markings, and the 
ca])sule is commonly about 5 mm. long with about 5 seeds in a cell. 
This variety holds the same relation to the type form that G. vmt- 
Ihewm does to G. schntth', except that in the case of the latter two 
species the differentiation appears to be complete, while in the 
former integrades in size and coloration occur. The flowers of G. 
•setosis,vma, and its variety are regular, erect, and with straight 
stamens, while those of the other two species are irregular, in- 
serted at an angle or even horizontally, and have ascending 
stamens. In herbarium specimens this irregularity is often ob- 
scured, and G. schottiixii frecjuently confounded witli G. setosissinia. 
Both G. Hchoitu and G. matthcnmi arc, however, readily distin- 
guisliable from G. sc((>.'<is-^inia and its variety liy a vegetative char- 
acter which was originally pointed out* by Watson, but which 
was afterward lost sight of In the former tlie lateral bristles of 
the leaf arise singly, in the latter in twos (rarely singly or in 
threes), from each hair tubercle. This character is constant. 

These four plants are very interesting from the stiindpoint of 
theirgenealogical int(jrrelation. The parent form probal>ly was, or 
was very similar to, (/. sctnsis.><i}nf( ; from this (i. Mchitili developed ; 
and then, from both tht^se, plants with larger, strikingly colored 
corollas differentiated, G. s('tih^i\<^ima punrtata and G, maithcw.'*n 
respei'tively. Tlie name adopted for the variety is one used on 
herbarium sj)eL"imens by Dr. (Jray but never published. 

Type sp(!cimen in tlie United States National Herbarium, No. 
71C>, Dnath Valley Kxi>e(lition ; collected April 21, ISDl, in Sur- 



^ Hot. Kin*r Siirv.. ls7l, 2()7. 
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j»rise Canon. Panamint Mountains, C'alifornia, by FnMlcTick V. 
roville. 

Iflomeris arborea globosa var. nov. 

Su*ni not glaucous ; petals ovate, sub-palmately veined ; cap- 
r*ul<» jrlol>o8e, truncate or retuse, 2/) to 3.5 cm. long ; seed with 
a tninsven^e groove l)etw'een hilum and body; otherwise as the 
tyjie form. 

Our plant differs conspicuously from the type form in the shape 
of lis c*apsules, a character at once noticeal)le in the living plant. 
Tlie stems of the new year's growth in the type form are glaucous . 
the petals narrowly oldong and pinnately veined ; the capsules 
t»F»lon«r, attenuate into the stipe, abruptly tapering at the apex ; 
ami the sce<ls without a groove between the hilum and the l)ody. 
Tlio .«ame plant as ours, but without mature fruit, was collected 
\*y Xantus de Vesey near Fort Tejon in 1857-58. 

Type specimen in the United States National Herbarium, Xo. 
11<»7, Death Valley Expedition; collected June 24, 1801. on 
Csiliente Creek, a few miles above Caliente, Kern County, Cali- 
f«»niia, by Frederick V. Coville. 

The characteristic distribution of this variety was not ascer- 
tained!. It might be expected to be a form modified by proximity 
t4> the Mohave Desert, but the type form enters the western por- 
tion of this desert in at least one place, Tehachapi Pass; and 
flowering specimens, presumably of the type form, were seen in 
April alnmt forty miles from Mohave on th(» road from that place 
to Searles' l>onix establishment. 

Lepidospartam striatam sp. n<n\ 

Shrub 1 to 1.6 m. high, with a stout erect trunk; brandu^s 
numerous, erect, striate-anglcd by 3 ribs decurrent from each 
Ieaf-I»ase, closely whitc-t^mentose, the ribs resiniferous and gla- 
l»rou.^ ; leaves alternate, filiform-linear, thicker above, acute, 
j»U;ihtly spreading, 20 to 25 mm. long, or the upper only 10 mm. ; 
h<*aHr« 2 to 5 at the apex of the branch, singly sessile, or very 
*hort-iKxluncled, in the axils of leaf-like bract*^, 12 to 10 mm. long ; 
involucre oldong to narrowly oblong, 7 to 10 nnu. high ; ]>racts 
al>«>ut •), broa<11y ovate to narrowly ol>long, obtuse, stiff, coria- 
r^Hiu.**, with narrow membranaceous margin, lanate on th(? back 
iiu^»rieate<l, the outer successively shorter: flowers 5: corolla 

Kk—BMi- SrtT., WAfin.. Viit. VII. 1W»2. 
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lobes linear-lanceolate, acute, longer than the throat, with mar- 
ginal nerves and an oblong or linear resin duct at the apex ; anthers 
acutely sagittate at the base ; anther-tips obtuse ; styles 2 to 2.5 
mm. long, linear, bluntly acute but short-hairy so as to appear 
obtuse; achenium densely villous with spreading long white 
hairs ; pappus copious, white, of conspicuously scabrous soft 
liristles. 

This plant has the general appearance of a Tetrndymia, but 
the involucre and style-tips of Tjepidospnrtmn. The branches 
resemble those of T, glahratn, except that the decurrent leaf-base 
is made up of three slender ribs instead of one broad line. The 
leaves too are very similar to the primary ones of that species. 
The involucral bracts are thoroughly imbricated, and in this 
raspect are quite different from those of any Tetradyinia ; yet 
their texture and pu})escence are the same. The pappus and 
achenia closely resemble those of T. fjhihratn and T. cnnescens 
inrrmis. The median nerve of the corolla lobes in Telradifmia 
and in Lejudo-^partKia squamalum, which are really resin ducts, 
are here reduced to large linear or oblong apical resin glands not 
produced to the base of the lobe. The anther tip is really acute 
but from the hairs about it appears obtuse, and somewhat re- 
semldes that of Telradijmia, The plant forcibly suggests the 
reuniting of Lcpidoi^partnm with Tctradi/mia, as a subgenus, a 
position in whicli Dr. Gray* once placed it, l)ut the involucres 
of the two genera arc of quite dilTerent ty})cs. 

Type specimen in the United States National Herbarium, No. 
558, Shockloy, 1888; collected in August, 1888, in 8oda Springs 
Canon, Esmeralda County, Nevada, by W. II. Shockley. 

Mentzelia reflexa 8p. nov. 

Plant annual, 20 cm. or less high ; stem stout, diffusely branch- 
ing from the base, brownish white and striate when dry, hirsute, 
as well as the leaves and calyx lobes, with rctrosely barbed, as 
well JUS with upwardly denticulate, hairs ; leaves from linear-ob- 
lanceolate below to ovate or even hastate above, short-petiolcd 
or sessile, all irregularly sinuate-dentate or the lowest almost 
pinnatitid ; flowers single on short usuaHy 1- or 2-leaved axes 
in the forks of the stem ; ovary broadly oblong, 4 to 5 nmi. long, 

* Proc. Anier. Acad. Sci., IX, 1874, L*07. 
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hirsute; calyx lul)es trianguljir-8ul)ulat<3, about 1.5 nun. broad at 
liasc' hy i) to (> mm. long ; petiiln oblong-oblanccolate, tjipering to 
a bluntly acut<; apex, equalling the calyx loben ; staminodia 
none; sjtameiw 9 to 13, shorter than the calyx; filaments ex- 
I*:Ln«ie<l at bjise only, or almost to the apex, to a width of about 
Jy nini.; anthers small, about as ])road iis long; i)lacentte 3, 
l»nKiil, fleshy ; ovules about one-half imbedded in the placenta' ; 
yityle cleft for about one-third its length, «(iualling the stamens; 
i-u}>:4ule oldong, 8 to 10 nnn. long, its pedicel reflexed at the 
a|»ex ; seeils about 10 or 12 in each capsule, gray, somewhat 
tiiinprcs.sed, angularly obovate or pyriform, slightly constricted 
l»elow the middle, and with a deep transverse groove on either 
taee along this line, muriculate throughout. 

This plant appears not to be closely related to any known 
rflKJvie« of Mtiiizclia, It resembles in its })et{ils, stiimens, and 
tfec*«I.s M. (orrcf/iy and in the last of these organs M. (ricuifpiif and 
itrf allies. Its characteristic external features are its dilfusely 
hrancheil but stiif habit, its llowers scattered in the forks of the 
f^tt-ni, and its reflexed fruiting pedicels. Its seeds resemble those 
• ff J/!. (ricu:*jfijf. 

Type s|>ocimen in the United States National Herbarium, No. 
T^f'K Death Valley Expedition; collected April 21, 1S<)1, in Sur- 
prise Canon, Panamint Mountains, California, by Frederick V. 
< 'oville and Frederick Funston. 

Phacelia perityloidea t^\). nov. 

Sutl'rutesi*ent pereimial 10 to 20 cm. high, diffusely branched, 
ileiisely leafy; stem, Jis well as branches, leaves, and calyx, 
vi?*cid with glandular hairs, or at the biise densely villi)Us- 
toineiitose; leaves alternate; petiole 7 to 15 mm. long ; blade 
4»ri»icular with truncate to cordate base, crenate-dentate or even 
1o1k.*<1, 7 to 12 mm. in diameter, the hairs shorter than on the 
;<t4.'iii and petiole ; flowers in loose rac(?mes terminating the 
hmnches; pe<licels 3 to 5 mm. long; calyx about 4 mm. long, 
ihc lobes oldong-Hpatulate, obtuse; corolla cream-white, spar- 
iii.-rly glandular-hairy, twice as long as thc^ calyx, its narrowly 
cainpanulate tube lonj^^er than the calyx and its short orbicular 
lulfcs abruptly spreading; appendages 10 scmilanceolatc vertical 
LiiJiellu* free from the filaments; the 3 veins of each corolla li»]>e 
i.-ijiitinuing distinct to the base of the tube ; stamens included 
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ill the throat of the corolla ; an theirs oblong; ovary and includecl 
style sparingly short hairy ; style tips very short, divergent ; 
capsule narrowly ovate, bluntly acute, 3 to 4 mm. long ; seeds 
apparently very numerous, oblong, angulate by compression, 
scrobiculate, 5 mm. long. 

The phmt closely resembles a small congested specimen of 
PerlUjlc emonjL The form of the leaves is very similar to that in 
r. rotimdifoUu, but the plant, while belonging to the subgenus 
Eatoca, differs from all its si>ecies in being suffrutescently peren- 
nial. The cream-white corollas form another conspicuous char- 
acter. 

Type specimen in the United States National Herbarium, No- 
521, Death Valley Expedition; collected March 31, 1891, in 
Johnson Canon, Panamint Mountains, California, by Frederick 
V. Coville. 

PotentlUa eremica gp. nov. 

Plant of the sub-genus Tvcda, perennial, in large tufts from a 
branched caudex, villous-canescent throughout ; stems few, erect 
or i)rocumbent, 10 to 20 cm. high, sparingly short-leafed ; rad- 
ical leaves many, the largest 13 cm. long, terete; leaflets some- 
times GO pairs, entire, broadly ovate, acute or obtuse, 2 to 2.5 
mm. wide, closely imbricated in 2 rows along the rachis ; stem 
leaves similar, shorter, ])orne at intervals of about 1 to 2 cm., 
the uppermost not exceeding 1 cm. in length ; cyme narrow, 
about 5 cm. long; bracts simi>le or few-cleft, about 3 nun. long; 
l)cdicels 5 to 7 nnn. long, erect ; calyx 3 to 4 mm. long, lobes 
lanceolate-acuminate; calyx bracts ovate; stan)ens 20; ]>istils 
api>arently 2 or 3; hairs of the receptacle dense, conspicuous, 
1 to 1.2 mm. long. 

This ])lant was collected in winter, so that only the remains of 
the intlorescence of the preceding year were found. The leaves 
at first sight closely resemble those of P. stintoliitoide.s. The 
]>lant was found in but one place, about two miles east of 
Watkins' ranch (and about one-half mile south of the 'SleviPs 
hole'';, in an alkaline limestone marsh on a slo])ing gravelly 
mesa, growing with Sfxirtina (jnicfli.^, Ancinojf.slfi califoniica, and 
Sr/ni a u.x n Ujriran s. 

Type s])LH'imen in the United States National Herbarium, No. 
3(U), Death Valluy Ex|>e(lition ; collected March 2, ISDl, near 
Watkins' ranch, Ash Meadows, Nye County, Nevada. 
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PotentiUa parpurascens pinetorum var. iiov. 

Plant ea^Hpitosc from a many-branched caiulcx ; HtcMU8 about 
:> cm. hi>;h ; inflorescence lo(»rtely cymose; radical leaves very 
ijuinerou.s, 7 to 14 cm. long; lower leaflets about 7 mm. \on^, 2- 
dividt^l, the divisions often 2-lobed ; U|){)er leaflets merely 2- 
1oIh.m1 : divisions in both oblon;;-oblanceolate, glabrous or very 
•^.-untily villous; otherwise as the type form. 

In arijKJct our plant is (luite different from .Roth rock's speci- 
iiii'iis of the type form * they ])eing but 5 to 1(5 cm. high, with 
•ihorttT leaves, and shorter, broader, more congested, villous- 
liirsute leaflet*;. The characters of the flowers are identical. The 
fidlowing references to PotentiUa p(irpnrai<rcnii may be helpful: 
W:its. Fnx*. Amer. Acad. XI 148 (1870) under liorkrlia ; Greene, 
Pitlonia I ia3 (1887). 

Type s}>ccimen in the United States National IIer])arium, No. 
l-'jTt^ Death Valley Expe<lition ; collected August 10, 18i)l, at 
Tn>ut Meadow, Sierra Nevada, Tulare County, California, by 
Fre«lerick V. Coville. 

t>ur plant was almndant throughout the valley of the nort'n 
fork of Kem River, in forests of Pinm Jeffrey i, along the rather 
i\TX margins of meadows. Roth rock's came from a higher alti- 
tU'Ie, H,000 feet, ** on the head-waters of Kern River,'' and is 
un<luubt<Mlly a derivative form modified by changed conditions. 

SarcobatuB baileyi np. nov. 

??hrub ..> to 1 m. high ; bark dark gray after the first year; 
linin<'hes divaricate, closely interlocking, the ultimate banchlet,^ 
always spinescent; leaves 8 to 14 nun. long or shorter, pu])es- 
c-viit. e:<pecially near the apex, with short, flattened, branched, 
retifxed hairs, the later leaves often glabrate in age ; male spike 
ii«*t Heen ; fertile spikes infra-axillary on ol<l woo(l, consisting 
«>f 2 female flowers at the base (one often wanting), each in the 
axil of a leaf, and a terminal spiciform portion of n^alc fb)wers, 
the whole axis 1 to l.''> cm. long ; fruit very large : body 8 to 
tf riiiji. long, alx>ut 5 nnn. l)road at \b^ widest point ; wing ob- 
loiijr-orbicular, erose, 10 to 15 mm. by 8 to 10 mm. in diameter; 
.Hr«-<1 not developed. 

Tlie plant differs from S. rermirnhUns in its smaller size, always 
apiiies^cent branchlets, intricate and compact growtli, smaller and 

♦Bot. Wlieeler Siirv., 187(», pi. 111. 
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usually pubescent leaves, larger fruit, and different inflorescence. 
S, vermiculalm usually grows, in Nevada, 1.2 to 1.8 rn. high, with 
branches less intricate and often not spine-tipped, and leaves 
when well developed 12 to 20 or even 80 mm. long and almost 
invariably glabrous. It« fertile flowers are described by Ben- 
tham and Hooker* as axillary and solitary, but the axis on which 
they are borne is really continued into a rudimentary male spike- 
let similar to that of S. hailcyi, but each floral axis, instead of 
bearing 1 or 2 female flowers as in that species, commonly has 
from 4 to 8. In S, vei-miadatm the body of the fruit is 4 to 5 
mm. long, 2.5 to 3.5 mm. broad, and the wing 7 to 13 mm. by 5 
to 8 mm. in diameter. 

Type specimen in the United States National Herbarium, No. 
1994, Death Valley Expedition ; collected June 2, 1891, in a 
valley near Thorpe's quartz-mill, Nye County, Nevada, by Ver-' 
non Bailey. 

The plant Wiis first seen by Mr. Bailey at Cloverdale, Esme- 
ralda County, Nevada, in 1890, and recognized by him as differ- 
ent from S. vennlculntiis. In comi)any with Dr. Merriam he 
afterward found it in a valley in Nye County, Nevada, southeast 
by east from Gold Mountain, near Thorpe's quartz-mill, and 
later in Fish Lake Vallcv westward from the other localities, on 
tbe Cidifornia state line. There is in the National Herbarium a 
specimen of the same plant collected by J. G. Lemmon in 1<S75, 
probably in western Nevada. The species is therefore confined, 
so far as known, to the counties of Esmeralda and Nye, in Ne- 
vada, and Mono and In3^o, in California. 1 take pleasure in as- 
sociating Mr. Bailey's name with this shrub, both as a mark of 
his earnest and invaluable labors in the field of natural history 
and as a reminder of a warm friendship estiiblished among the 
vicissitudes of a desert exploration. 

Sazifraga integrifolia sierrse var. nov. 

Blades of larger leaves 8 to 12 cm. long, oblong-lanceolate to 
elliptical-lanceolate, acute, conspicuously serrate-denticulate, 
from glabrous to si)aringly claniniy-liairy above and beneatli, 
thinner and more distinctly veined than in the tyi)e; petiole and 
margin of the leaf toward the l)ase ciliate with clanmiy hail's ; 
otherwise as the type form. 
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Ty|>i* spei-iinon in the Tnitcd States National Herbarium, No. 
17*^'>. Death Valley Expc<lition; colleeted August 25, 181)1, about 
ei.rht miles northwest of Whitney Meadows, on the headwaters 

• »f Kern River, Sierra Nevada, Tulare County, California, by 
F'nilrriek V. Coville. 

The species wjis described * from spwimens coll(»(*ted by 
S<iiulcr " near the mouth of the Columbia, north w(»st eoast of 
Aiiicrira,"' and is excellently fijrured.t Specimens collected in 
lat»T years in the same re;irion aj^ree with Hooker's d(»scri])tion 
ami figure in bein<r visc^id-pubescent throu;rhout, and in havin<j 
thr* leavt*s oblon«r, entire, obtuse, and scarcely exceedin<r 3.5 cm. 
ill lenjrth. N<me of the specimens from the Sierra Nevada re- 
*«-iiible the type form, but a jrood series of interprades exist be- 
tu-«-«*n tilt* two re;^ions and in the Rockv Mountains where the 
variety <K*curs also. J The Sierra n plant appears never to have 
Ummi «l<»scrilKMl except in the Hotany of California, where the 

• l*-s«Tiption r)f the type form is varie<l to include it. In Dr. (Iniy's 

• ■••ii-i|H-ctus of the specii?s of SaxifnvfraS it is not distinjruishcMl 
fr»»iii Hookers plant. 

Stylocline arizonica sp. nov. 

I'lant o( the sub<^enus EiiMbiJocline^ 5 cm. or less hijrh ; habit 
that of S. unrropi/ulfM '^ leavers obtuse or abruptly acute; heads 
!.-■> t^» <» mm. hij^h ; bracts of the rcK^eptaele broadly win^rcil 
:ir«»un<l the conduplicate portion ; achenium lunate. 

The siKJcies differs from N. mirrnpnideA in its prevailingly obtuse 
l^-aves, its winptnl bracts, and its lunate achenia ; that specit»s 
havinj? narrowly acute leaves, bracts not produced into wings at 
th*- miirgin, and stniight achenia. From .S*. f/naphaloidrA it differs 
in it?* smaller size, larger heads, and linear-oblong leaves. S. 
^ftinitfuihtidrn attains a height of S t^> 10 cm. and is very diffus(?ly 
hnifiche*!, while its heads are seldom more than .*i nnn. high and 
it- I«-:ives arc oblanceolate with a ta])ering base. 

Ty|M*spe<*imen in the Cnited States National Herbarium ; col- 
\fH-U-i\ May 1, 1H(>7, on the Verde Mc^a, Ariz(ma. by Dr. Charles 
Smart. 



♦HfK»k. Fl. lior. Ainer., I, ls:i'J, 241». 

tl^ic. Ht., t.«<i. 

X Whooler Survey, No. 71MJ. 

\ Proc. Aiiier. Anid. Sci., XX, iss|. s-l2. 
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The .si)eeie.s uncloul)tc(lly is confined to the Lower Sonoran 
zone of the desert region. »S. gnaphaloides })elongs to the intra- 
montane region of California * 

* The word " intminonUme " is ai)pHed here to that j>ortion of CaHfor- 
nia woHt of a Hne of inountains made up of the Sierra Nevada, San Ik»r- 
nardino, and San .lacinto ranges, together with their connecting ridjyes. 
That an»a ia thus distinguished from the uUramontane or desert and Great 
Basin portions of the state. Tlie two regions are markc^d hy distinct ("har- 
acteristic floras. North of tlie Sierra Nevada and south of the San Jacinto 
Mountains the precise location of the divi<linp hue has not heen ck»arly 
determined. 
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S4>MK IXTEURELATIONS OF PLANTS AND INSFXTS* 
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It L-» my purpose to-nij^ht to present some pluises of the eiiri- 
t»u.^ iiiterrelatioiw l)et\vt»en plants and insect*. In doing this I 
sluill not have time to deal with the n^markahle series of results 
that have followed the more careful and accurate investigation 
uf the so-called insectivorous or carnivorous plants, and which 
have .-^hown that these plants are not only possessed of the power 
of movement depending upon nerve stimuli, that may he likened 
in ahnowt everj' respect to the automatic movement^ of animals, 
Kut that they actually possess digestive powers and properties 
which, chemically and functionally, are the same as those hy 
which animals digest their food. It is my desire rather to call 
your attention to certain phases of plant fertilization hy insects. 

• Thi» communication was presented for the most pjirt extonii>orane- 
«>i^y, with the aid of stereopticon views. In preparinjr it, l>y requent, for 
the printer, I have assumed that the facts already iMihlinluHl in n*fen»nce 
ti* Vucca pollination are ^miliar to the nienilKTH of tlie SrK'iety, and have 
prfsfented in the briefest manner .*<iieh only as thn>w li^ht on tlu* philo- 
i«yphiral portion of the arti(*lc. The descriptivt' iK)rti«)n is condensed 
frttm ft more extended pa|>er recently projiared for the Annual Kejxjrt of 
tl^ MiflWKiri Botanical Garden, hut not yet pu!)lish('d, and th(> illustra- 
tfstioiui are for the most part Imrrowrd in advan(v from that pa]x>r. 
Fiieun^ H, 10, 11, 12, and 13, however, an^ from my pn*vious publications ; 
Fii^fire ♦$ was prepared Hpecially from tlu» stt^ropticon slide ; and Kiguri's 
2. 3, ami 4 are from the iH^iiartmcnt of Ajrriculture and used by imtuiIs- 
»itffn of Aflfiistant Secretar>' Willits. 

11 — BiiH- S«»r., Wahn.. Vol.. Vn, IKIW, ('"^l ) 
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I need not tell the members of thia Society that the old idea 
that flowers were endowed with beauty and fragrance for our 
particular pleasure has been effectually set aside, and that these 
attributes have come to be looked upon in their true light, as 
e^ssential to the plant's existence and perpetuation ; that, in other 
words, color, form, odor, secretions, and the general structure of 
flowers, all have reference to insects. Nor need I dilate on the 
need of cross-fertilization in plants generally, or the modification 
which insect pollinizers have undergone as a consequence of this 
need. Some of the more interesting facts are particularly well 
exemplified in our orchids, to the philosophic study of which 
Darwin's important work " On the Fertilization of Orchids " gave 
a distinct impulse. But here we have adaptation of the plant 
only, and, with scarcely an exception, most flowers, including 
those of our orchids, may be fertilized by different insects. 
There are, in fact, few which are dependent on a single species 
for pollination, and, so far as I know, our Yuccas furnish the 
only instance of this kind. It is to the fertilization of these 
plants that I would first draw your attention. 

The Yuccas are a characteristic American group of liliaceous 
plants, finding their home more particularly in the southern 
United States and Mexico. There are many species which have 
been divided oven into sub-genera by Dr. Engelmann, as Sar- 
(M)yucca, Clistovucca, Chenoyucca, and Hespcroyucca ; but for 
our present purpose they may all be included under the one 
genus Yucca, as they all passess certain characteristics in com- 
mon, viz, a thick, sub-mucilaginous root, which is in rciility a 
subterranean stem ; lancc-sliaped, evergreen leaves, narrow or 
l)r()ad, rigid or flaccid, and with the (;dges either filamentoso, 
smooth, or more or less distinctly serrate. The leiives produce 
a coarse fiber, valuable for certain kinds of fabrics, while the 
trunks of the tree Yuccas have l)een used to make the toughest 
kind of paper. The fruit of some specie-?, as of nhifolia and 
bdrnita., is fleshy and edible. It is, however, the flowers to 
which I would draw more especial attention. They are pro- 
duced in larg(j panicles, and are characti^rized as a rule by the 
antbers not reaching anywhere near the stigma ; so that fertiliza- 
tion unaided can take i)lace only l>y the merest accident. Th(* 
Yuccas show gn^at variation in detail, both in l(»af, general 
babitus. tlowi'r-stalk, flower, and fruit, from the common sessile 
Vnrni fi/((inni((ts(i of our <rardcns to the arboreal forms, like 



i 
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/#/•* r/rV//r of the Mohave Dcaeri siud fit if cm of Mexico. My nj- 
riiarks will he hiu*e(l cliicHy on Yurca filamcntona, whieh is iiulig- 
rmius to the »Southeastem States and is eultivated heyond its 
natural ranjije, under a nunil)er of horticultural variety names, 
in «»ur jrardens. 

An t*xaniination of the Hower will show at once the peculiar- 
it xt-^ which I have alluded to as characteristic of the genus. The 
stamens or filaments are hent away from the stigma and do not 
n-iich more than two-thirds the length of the pistil, the stigmatic 
• >)>4rning Ixjing at the tip of the prolonge<l style and nowhere 
within reiich of the stamens, while the pollen either remains 
att;i« 1ml to the open and withered anthers or falls in difTcrent 
AfaA lumps on the underside of the perianth. It cannot he 
intnxhu.xNl into the stigmatic tuhe without artificial aid, and the 
plant depends ahsolutely on the little white moth hclonging to 
the Tineina and known as Proufiha ijiican<cUa Riley. 

Stki'itukal Chakacteristics of Pkomba. 

I'pon a superficial view, this little moth shows nothing very 
|N.'4uIiar. The general coloration is white, the i)rimaries heing 
purely white on the upper surface; so that when at rest in the 
half t»|)en flowers of the Yucca it is not easily dete<*te<l. The 
iiu'ler surfaei*s, however, are dusky and ofll'set in flight the whit(j- 
eiiess of the rest of the hody, so as to render the species some- 
what ilifHcult of detei^tion while flitting from plant to plant. 
Th«* male .shows no very nuirked peculiaritit^ to distinguish him 
in nil the other memhers of the family, the most noticeahle Ixjing, 
[H.'rhaiiis. the proniineiu*e of the exposed parts of the genitalia. 
Th«r female, however, shows some rcmarkahlt^ structund j>ecu- 
liarities, which admirahly adapt her for the functions she has to 
jit-rfonn, for she must fertilize the plant, since her larva* fee<l 
njHm its s<.»eds. 

Now. if I should ask anv well-infornuMl entomologist what 
art* the characteristics of the Lei)idoptcrous mouth, in the imago 
•tate. he would uidiesitatingly answer: The lack of all prehen- 
-ilt-- or^rans and a coiled tongu<' capable of sucking lirpiids. If 
.i^ain I should ask what distinguislu^s tin; F-.cpidopt<?ra from, 
say. the Hymenopteni. in the methods of oviposition, he would 
aii^w'er that the I^pidoptera lay eggs possessing, it is true, an 
intinite diversity of form, hut usually attachc<l externally to 
^#nie i>artof the food-plant of the species, while the Hymenop- 
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tera as a rule secrete theirs, and are fumiahed with either a 
punctiirin);, boring, or sawing instrument for that purpose. The 
generalization would be entirely justified, though there are many 
curious exceptions to it, especially in the very group Tineina, 
to which our Yucca moth belongs. It is, however, necessary to 




sliitc tliesc gciicriLl Inith.-i in nrdcr lo convey ji just idea of the 
I'xcepliininl TUiturc i>f tlic two orL-uns In whirl] T wish more par- 
liculiirly to ilniw ynur ill tent ion. Tin- lir.il is ;i]iair of maxillary 
IfiiliU'leswliich are pri-hcnsilciincl .-ipin.ius on their under surface. 
They ari' peculiar tot he fienus I'ronubaand exi.-"! in noothergcnvB 
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of tlie iiuiiiy thoUi«an(ls()f butterliiesand moths.* The otlier organ 
is the oviiHwitor, which, iiwtead of being a simple opening, a,s 
typiciilly found in Lepidoptera, is here modified into a complex 
«*«jnibi nation of lanee and saw. Ordinarily it is withdrawn and 
hidden, but when in action is j)rojected far beyond the tip of 
the afxlonien and is then seen to consist of two principal parts 
thf hasal part being imbricato-granulate — /. ^., having a delicate 
tile-like structure, the terminal ])art being smooth, but having 
iit-ar the end a dorsal serrate chitinous wing and a still more 
j-trnngly t<x>thed corneous tip. The internal structure is seen to 
t-4 insist of two stout rods, extending along the thin walls to the 
very tip, and of a ventral canal or passage-way for the delicate 
• »viduet, which is silk-like and elastic and may be extruded for 
a jrreat length from an outlet near the end of the ovipositor. 
This oviduct is smooth basally, but armed along its terminal 
thin! with retrorse hairs, increasing somewhat in number and 
-trench towanl the tip, around which they are almost spinous. 
At first sight these would seem to be out of place and to impede 
rather than aid the insertion of such a delicate filament ; but, 
ui< we shall presently see, the act of oviposition is a most intri- 
'•ate and difficult one and these hairs are doubtless sensitive and 
tactile and ser\'e the double purpose of enabling the moth to feel 
ht^r way in the ovarian cell and of temporarily anchoring in the 
-i*ift wall thereof while the egg is being passed to its destination. 
It will l>e seen that this ovipositor is admirably adapted for cleav- 
iiiir through the young fruit and then running the egg into the 
ovarian cavity, as will be presently described. The manner in 
which this ovipositor is worke<l by the four nxls attached to 
.-trong mu.*<cles is indicated at Fig. 1, C, the two inner rods form- 
iiijff, as already indicateil. the rigid portion of the ovipositor 
|>n*iM.T and the imbricate basal portion of the covering facilitat- 
in>r the invaginati<m of the basal part when the ovipositor is 
withdrawn. Tlie two outer rods are attached to strong muscu- 
lar tiss*ue in the walls of tluj vagina, and when the ovipositor is 
exteiiflfnl to its utmost liniit this vazinal portion is partially ex- 
tni<K-*l so as to appear like a basal subjoint. More detailed 
<'hararterizati<m of these parts is unnecessary in this connection. 

♦There are over 12,<XX) dt'JHTilKMl >*|H»<'it*y of I^^pidoptoni from Kiin»|i(* 
mivJ AnierifV, and thotse fmin other part.^^ of tlie world will douldc tliis 
naniber. Nearly an many nion* remain, t>i*rliaps, to \)v descTil>od. 
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Having tlius drawn attention to tlie most characteristic struct- 
iii'cs (if Pronuba, we sliall better uiKlerstaiKl tlie following account 
of tbeactf* of |iollination and oviposition which I quote from an 
article recently prepared for the Annual Report of the Misaouri 
Botanic Garden : 

"Though all the acta of the female are 
nocturnal, it is not at all difKeult to follow 
tlieni with a lanktrn, for, albeit ordinarily 
shy, nhe may l»e closely approached when 
about to oviposit. Her activity begins 
soon after dark, hut consists, at first, in as- 
siduously collecting a load of pollen. She 
may he Been running up to the top of one 
of the stamens and bending her head down 
ivcr the anther, stretching the maxillary 
tentacles, so wonderfully mmlified for the 
|\ purpose, to their fullcftt extent, the tongue 
■ ,f )" uncoiled and reaching to the opixisite side 
■ ^ of the stamen. In this manner she is able 
to olitiiin a firm hold of the stamen, while 
the head is kept dofic to the anther and 
moved iHTiiliarly back and forth, some- 
thing lis in the motion of the head of a 
i-aterpilliir when feeding. The maxillary 
[lalpi lire iiseil in this act very much as the 
ordinary mandilijoi arc used in other in- 
sii'ls. n.'inuvin'ror scraping the pollen from 
" the antlmr- ti>ward the tentacles. After 
thu.s gathering tlie pi'llcn she raises her 
s to sluijic it into a little mass or pellet by 
nil lis a lat docs when (cleansing her 
nly one leg. at another time lioth, 
iiHitliin-.; ami pivssin;; the gatlicri-d ])cillcn.llic tentacles mean- 
hil.' strel.'liin:.' and curvinir. .U'U-r rollecting all the jiollen 
nil i.rir antlicr site proceed.-^ U< aimllicr ami repeals the openi- 
.11, llii'u to a IJiird and llinrtli. after wliieli, with her relatively 
rj... l,,ail— often lliri.-e as lai^reas tlii.- Iirad— held firndy acaiiwt 
f ni-ck and front trocbanters, she n.sually runs about or Hies U> 
iiitliiT plant: (ur I have often notiucd that oviposilion, a.« a 
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ruK-, it* iwiiiiuiilished in sunie utlicr Himer thiin tlmt fnmi uhicli 
lh<- iH>lh-n was ){iithcrc<l, and tliat cnwH-fiTtilizatiini is tlnis sc- 
■ iiriHl, 

"Onw fully e<iiiij)[>ocl with tliiw iniimrtimt conmioiHty, she 
may lie ««'ii eithtir pmwliiiff i»\itr or ri-Mtiiiji within the flower, 
j-t-ncraHy with the head toward the hsisc. From time U* time 
-hf iiiftkt^ It xuiMcii dart and deftly nins iiround the stiiinens, 
Liiid aiuin tttkw a iio«itinn with the hody hetwcen and the lefiw 
•itrud'Hin;! two of them, licr head l)einK uciially turned toward 
tin- sti^nu. Ao the terminal pnrtion of the Mt^nienx Ih always 
liU'n- or h-*!< reeun"etl, she jicncrnliy has to retreat lietwi-cn twn 
..f lliciii nntil the tip of her ahdonien enn reaeh the pistil. As 




■"hmi an a faroraltlc i»oint is reaehed, trenendly jnsf helow the 
iiii'lille.slie rctftfl mutionUtss for a short time, when thi-ahdonieii 
is >flii;)itly ruined aud the lam-e-like ovijuisitor is thrust into the 
s-tft ti-wue, hull! there the liest jiarl ofa ininule. while the e^'jr is 
<i>n<]uc(e<l to ibt de»tinatioii,Hnd then wilhdniwn hy a series of 
ii|f-aiiil-<)i)wn motions. 

■■ In non-teelmical iaufrua^e, the (listil or the youn;i fruit, l>e- 
l.tw the Hti;!tnatic tuhe, shows exteruiilly at (his time six <|uit<' 
clif^inct loiitritudtnal dtvisimis. eaeh liavin<: :i mi-di:in rid;re. there 
(••■iiijf »<ix eorresimndin^ dejin^ssioris or eoitcavities in wlii.h the 
Atl iitAriiciiH fit, 4>»i]ie<:ially at the hasc. Tee]ini<-al]y. the pistil is 
a tlirrt*-<flled oviiry. the styles hjliil at tii 1 united so as i<i 
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form the Btigraatic tube. A transverse section anywhere about 
the miiUilc will show that each of the six longitudinal sections 
contains a row of ovules witliin an ovarian cell. More strictly, 
the ovules are in pairs, as there are but three primary sections 
or carpels, divided by three primary divisions or dissepiments. 
Fipire 4 shows a transverse section of one of these primary 
divisions or carpels « Inch w ell indicates the position of the o\ ulee 
(<i). the funiculus (ft) the placenta (c and the ovarian cell (<■/)■ 
As the fruit enlarutj* the three secondarv dissepiments narrow 
and coalesce while the other three widen i) that the pod l)e- 
ooniGH practicilh three lobed and the seeds are mon diBtinctly 




in pairs, the inner side ntrii^ht Tnd tlie external quite convex. 

In ovipoNitiiin the ynuiift fruit w pit rc« d juit w ithm the rid;;*' in 
the depression m'cupii il h\ tin stunt ns nnd il most always on 
the side of one of thi. prnmrv or "kiptr iliM'-n n-., where the 
Hulls arc tliinnesf . so that th. >\ ip .-it( r c nli r- the ovarian cell 
lit till' cxti-rmd or rouiid.d -.i h I in . vuh mil does not onii- 
narily toucli tlic ovuli itxdl IJ ir h h<w<.\ir the ovipositor 
penetrates tlie ridfre md pi—i"* l>(t«<(n tH < f the ovules, or 
s.Hiictinn's even iJt'tutrili « li< llii- 1 i-t i lai iRtng, hon-ever, 
<|Uil<-ex.',.pti.mHl, 

■•The .■-;?; is ill! .■xli in l\ I h il thii i 1 Ilk. -trudurc, tiver- 
a<;in<; 1..'> inn., in h'lUh in I I.-. i|,,n HI mm < I i;:. I,'". »,'>) 
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ill iliuiiivU-r. liiiHTinfr iit the liasc and cnlarninn sli(ilitly t<i\vnril 
(111- •'ni>itHt(' fill], which haa a]iso a slightly iiiiluriiti.-(1 (loiiit. It 
i:' ii>i|MM!<iltlf to fiilluiv it with tlie uimiihMt eye <>r in fact vvitli an 

• •nliiun- leiw. oven if Uk- \mtii l)e at once pUu'ked nml disneclcil ; 
Imt Itv mcium of careful inicnw<-i)i>ic sections wc nmy trace its 

• iKirw'. Fnini Die ]ii>riiti<iii assiiiiieil I>y t)ie moth, the oviixisitor 
[tiini-ttin>rt the iiintil Nuiiienhiit ()l>1i<)uely, hut a» the e^n: i" inu<-h 
longer than the iliameter of the ovarian cell, the delicate oviduct 

• •f the moth Ik-ikIs and then rans vertically aloii<r tlio inner part 
<if the cell next tlic (ilaccnt.i. ami li-avcw the vf!ji c;xteiidin;£ in 
this htn^tudinul direction alonjr some seven or eitiht oviilt-s, as 
■iiionii in the illustration^* (Fij:. "i. r. •■). Thi- a|>ieiil einl of tin- 




y,.. V d. l-nKiliiHiul -r.lioB ••! |ii-lil .•! r«rra HUii«rmta,a, -.Jk-viiiic i^ hi i.iiii.'iiih- 

••f l*r'-t,iitn.iiii<lir,fillH- n>inn:il [■■•iibHi<>rii<Ti-^K- in il iiiriHiii-<-II: ■l.x-r'tii»i i-r :i 

>ufH-«ir~l<'iir[H-ITiliiTKiilirrml]Hp.itiiiii.-liiiiritiiilii-i-KKyi't iiiiliHt<-]ii-l iiml IIh- itiuii- 
t.-r in «li)>'li 111- •Willi- III ih- iHiKlil-TlK— tof |>iini-tlin- lim- l-i-ii iirn-.|i'.| Iti -l.-t.-li.ti- 
n,..|iI-.a<fi,<-nii-^ll>i'<-<>u-tri-li<>iK'. liiMiof .M"r'-;>i|N-l.-li<.Hiii(tli-kirv:i»l-V' 



•■£}£ iwwii eiilarmw (Fifr. 1. •>). a 

vcl<>|>in;£ in it very much as in 

.-_iw of (tali-Hies (('ynipida-J, tin 

it- idinervwl in thewe last. Sf^mentation is 

-4->-<iti<l day, and the Vuiia i>vuli> at ornc I 

•■nlartrt". the irrit^itioii Cdotihllcs-i mcilianir; 

jiliiiit titMUe much us in the ca-^e nf the laim-t 

IL!-»>'4. *.-.. W1.K,. Vi.l. VI 1. I-"-'. 



I the .■ml.ryo may he seen de- 
le ciise of th<r similarly elon^at.' 
i;rh th>' ijcdicel iloes not sh.irlcn. 
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just mentioned. Sometimes two or more adjacent ovules are 
thus affected." 

It may be well right here to look a little more closely into 
the minuter characlJeristics of the Yucca flower at this stage of 
its development that we may understand more fully the action 
and influence of the moth. In my first jirticle, published some 
twenty years ago, announcing the discovery of Pronuba and its 
action on Yucca pollination, I was strongly inclined to the idea 
that the act of pollination had some compensating inducement 
to the moth, aside from the impelling instint't of perpetuation of 
the species. At that time it was supposed that the stigmatie 
liquor was nectarian, and the conclusion was justifiable that the 
moth, attracted to it for feeding purposes, would incidentally 
induce pollination. On this view of the matter it did not require 
a great stretch of the imagination to conceive that the pollen 
might also incidentally accumulate in the spines, and that the 
vigorous action of the head that had been noticed might even 
V)e considered as an eff()rt to get rid of the encumbrance while 
feeding. In those days I wa,** more imbued with the common 
notion that lower creatures are impelled for the most part un- 
consciously to their acts. Twenty years of study and experience 
have only served to prove the acts of Pronul)a the more unselfish 
and without food inducement. A longitudinal section of the 
upper portion of the pistil will show the style with the stig- 
matie tul)e, which at this time communicates with the ovarian* 
cells. Now, Trelease has shown that the stigmatie lifjuor is not 
nectarian, but that the slight amount of nectar associated with 
the flower is secreted in pockets formed l)y tlic partitions that 
separate the three (u^lls of the pistil, and whi(!h o[>en externall}' 
near the style by a contracted pore from which the nectar is 
poured through a capillary tube to the l>ase of the pistil. The 
accompanying illustrati(m (Fig. 0) renders tliis more intelligible, 
tt being a longitudinal section through the center of a pistil, 
showing the septal gland (//), the duct (</), and the outlet at 
base; />, a cross-section of the pistil about the middle, also show- 
ing th(* duct (</) and gland (7) ; c, a more enlarged cross-section 
of the nectar apparatus; e showing more fully the structure of 
the septal gland, while // is a longitudinal section of the top of 
the pistil, through the* lolx's, showing how the stigmatie tube (si) 
eoniUH'ts with the ovarian cell (o r), o being tbe ovarv, /' the fu- 
nieulus, /> tbe pla<*(Mita, and /'r libro-vaseular tissue. 
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JTIt«M! u»!*.T(Wtinii! faints, wliUh I havi' fully VL-rilk-d. almw that 
t9-tAr-M.ili»g inset-to Ht-ek it nut almut ilw t^ti^mu, liiit at tl)L' 
uav t>r Uif xtaiiiuna or ol'tht; gx-tjit^, w)iftlii.T within nr withniil. 
n wliitrt, lltp >kt«;lAr in Hii'fv S'lunt llotvetv litia no value in [hiI- 
inatitin, aixl I'ninulm, In cullcrtiiig the pullmi ttm) truii^rcrriiiK 
1 111 tbe 0)14:111:1. Iindif ii« fiHtil i;uiii|>tinHutioii, >i cutiL'lusioii which 
k Mtofiniit'') hv a irtuilv of the minute structure and inten>ul 
11 ■ 




r of ttw moth, vrhirli tndSruto Dint thi- Idti^nu' [>ro[>i'r. 

gly dovfliijiud, hiw Ui » ^n-jit i-xtL-iit. if not <-iiliru]y, 

V i> mckinif urirun, iinil that tlip ulinit'ntary 

CpnrticaUr ftinirlioaltas, lieing alinrted hufore reachiOK 

TW iK'r[i<t(-U'>rucatJ<)n, if [ tii;ir usv tlte tenn. of iu)< 
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j^ortant structures has not proceeded so far in Pronnba ifuccasclla 
as in P, niaculaia, which pollinizes Yucca wkipplei. Those not 
familiar with the structure of Lepidoptera will hardly appreciate 
the modifications to which I shall allude, however, without the 
preliminary statement. that the tongue in Lejudoptera consists 
of two distinct parts (maxilltr) which are more or less concave 
on their inner side and united at the borders of the concave por- 
tion by certain locking arrangements to form between them the 
sucking tube. Now, while in most cases the two parts may be 
relaxed and separated by force, in nature they are never so sepa- 
rated, while the tip of the tongue is more or less acuminate and 
the two parts here very firmly united. 



x/if 




Fni. 7. — I'liuM HA M.vrn.ATv : a, tip ol' IV'iiiaN' ;ibdoUJ«'n : f> j o, basal joint of ovipositor; 
( I o, tiTininal joint of ovipositor; or, oviMiK-t; m p, max. palpus: m t, muxillary ti>nta- 
<*li': ^ toijj^iic : 7*', o I as pi 'IS of tnalo from sicit'; r//*, claspiTs of malo from hohind— oii- 
Iary;«Mii 'tit inilicat«'<l ; pr, front winifs, *<liowinj? urr.uiiiji'nKMit of spot** in twoof thf more 
common forms, liair-liiH's showing natural -izc 

In Pronnhii i/uccdsr/la \ lia:l often noticed that the two parts 
became S(?parated and in fact were almost ahvay.s separated 
toward the til), thus suirirestin^i: a loss of function as a sucking 
organ, but otherwise tlie tongue is strongly developed, and, with 
the excei)tion of the weakness of the locking arrangement, not 
particularly abnormal. In Pnmifhd nuini/dtd, however (Fig. 7), 
the two parts of the tongue arc Imt very feebly united, and often 
more or less disconnected, and are actually thickly covered with 
minute hairs and more sparsely with longer spinous hairs, inter- 
mixed ; they are also swollen and enlarged toward tlie base. The 
imiM)rt of this fact can best be conveved to vou i)V thestatenient 



JJrfclofniit-nl aiiil Tmnfjoniiutiniiii "j f'liniiitm. i'^i 

lltut ill ail other I.f)>i<l<>i)ti.-ni that I kiiuw nf tho toii^uu is n 
!'iii<Hitli ortniii mill in no way iirmotl. except near the tip. lit 
i^lii'rt, tliu toiijriie ill I'rriiiiiljii iii-iiriiliilti haa bcconie an accwrfory 
tentacle, serving luui helping in )iolhnntioii, l>ut prolmhly in- 
<-a|)ii)»lc of u,-«e for fei-diii^ purjKiMi's. Thefe struetural peculiari- 
ties justifv the t'oneiusioii, which oiwi-rviition confirms, that I'ro- 
iiulta lUta^ not feetl in the imago Htatu. In ot)ier wony, she hm^ 
no ini-entive to go t*> the Mtigiiiu with her load of jmllon other 
than that of pollinizinfj, and the slight amount of nei-tar whieh 
the jtlant Kei-rcteij is well eak-idated to lead other inMects which 
•^^k it anay from the Mti^ma and thu^s not to interfere with I'm- 
niitwi's r 



Development am* Tkanskokmationw of Pronuba. 

f (II thiH tiuhject I need only remark that the aetion of ovipo.ii- 
tioii (-aii.''cs adiKorganizationof the plant tissue in the inniiediate 
n>-ii;hlH>rho<Hl of the api<'al ])ortion of the e^ and the swelling 
■ •f the adjacent ovules ; that the einhryo develops in theca])itate 
»-n<I "f the egg. and while the larva is whitit at fifHt, or of the 
i-xact oulur nf tlie young ovultt, it heeonies slightly fjreenish or 
nsieate when full grown, which is in tihout a 
imintli. oreoiiK-ident with the ripening of the 
M-cd. It jierforates the eaiHtulc and drops to 
the trnmnd, having six thonu-ic le;2:s, which 
• louhdewi aid it at this period of its life. It 
n-iiiuins thniutfh the full, winter, und early 
ril'dn^ months in a tough cocoon, transforms 
to the chrysalis utate alsmt ii week hefore the 
Vu<:-cus hlooni a^iin, and finally issues as a 
iitoth to <-oiitinue the annual cycle of its career. ¥i«. h.-i-summ 
The chrysalis (Fig. S) has a capitate spine *' *X3|: h,,';^1','!*' ' 
:iihI a series of dorsal spines, sonic of which are 
.*[Mitulatc and adminihly fitted for helping It to work through 
the ground. 

"Theefl'o-t of the i.uncturc oriln*lemalc moth on th<- fruit is 
nt oiH'i-. notii-eahle liy a darker green discoloration oxti-rnally. 
In time this Iteconies a dcprcs-iion. lausing a constriction of the 
IxmI. and the irregularities of tin- po.) ( Fig. 9. Ii. ,■). which have 
ittin >4Ui>[>used to he charactcristii- of the genus Yucca, are ri^ally 
due Ut theie punctures, which ordinarily occur just helow the 
middle." The absolute need of I'ronuba in the pollination of our 
deniscent Yoccas I have proved over and over again, in many 
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Wiiys. The plant never prodiiees st-ed wliere I'roiiuba dut-s iiot 
exiwt ; it never produuos seed when she is ex<.-ludc<\ artificiiilly, 
and exi)crinienfc* which \ have made with artificial or brush 
pulliniitiun all shmv that it '\» niueh more diHicult to eiitiure 
complete fructification than wonld at firat appoar, and that the 
net of iwUination is rarelv performed ivitli a hruah or h\ using 
the Hower's own filaments, as sutcesefuily as it is done by Pn>- 
nuba. It is Pmnulia yacmacUa which polliniz-es all our Yuccas 
east of the Rocky Mountams so far as known, and the species 
is remarkably uniform m charai.ter, its appearance in time being 
coetivneous with the flowering ot Yucca ftlamentima. On thv 
rfestern plains its appearance has become adapte<l to the flower- 




/ (( / 1 t (1 t ! tl -s twos|.ecies 

f 1 tl 1111/ (>(/«( Howera 

tl k 1 tl 1 ft' ( 1 t,enerully too 

t ll t L 1 I 11 t t I uUii-cs seed 

1 ' / / ] dlini/ctl l)V 

/ / ^ I I tl t kill 'c-ics of the 

1 It II t t I V stont ovi- 

1 t ti tl 1 I // 1 t I t ixed .-hicHv 

t 1 I 11 I I Ishcd, nake<l 

II t( n I — I II II 1 1 1 1 f cmwlinp be- 

1 i t tl It 1 1 1 II r^, with their 



Pollination of other SjnrifS of Vncca. Oo 

tlii«-k :iii<i It'jitlitTV petiils, hut very ahiiorinal in tho lA'pidoiitera. 
Ifi Ta«*t, this s|)<»oii's slroiijjrly recalls in its jxeneral jispect sonio of 
z]if' saw-tlies hc'lonjrinjr to the genus Dolorus, th(» ri^senihlance 
U-inir heightened hv the rather conspicuous, cenchri-like spots, 
.iihI l»y the conspicuous division hetween thorax and ahdonien. 
It also strikinjily recalls some of the Neuroptera, as SinliA infmutttn. 

Nmw these resenihlances to insects of different Ordci-s and to 
■ainilies which are jjenerally concede<l to he of low type within 
Tlit-ir • )riler. cannot possihly he mimetic, as there can h(» no con- 
< •ivalde caustt, pur|)ose, or advantaf^e in the mimicry. It is also 
inijHis^ihle to account for these resenihlances upon any j>r(?sent 
L'»-n*'li<- <Minn<»ction. Vet we are hardly justified in disposinj^ of 
lh»-iii as merely accidental and without meaning. They suggest 
a jM»-isil»le synthesism in the past, when types were less sj>ecial- 
iz«il and present Onhfrs had not hecome so well <lifl[erentiate<l. 

>'*//•/•// *r/i //*;////, which occurs in southern ralifornia. has flowers 
di-tiniruished hy their relatively long and stout stamens, the 
jM.!!**!! of whicli is copious and glutinous, not to say mucilag- 
irit»us, an<l a short, contracted style, with the stigma, however, 

• xpan«le<l and covered with sticky threads. It is pollinizcd hy 
/■.«/// *i/mi itnioflata Kiley, whi<rh, as already shown, has a tongue 
iiitHlifitNl into an accessory pollen-gathering organ. If any 
-|r»-*-ie?* «»f Yucca would seem not to need a special insect for pol- 
lination. Vitrrn v'hippki is that species : for the long stamens, the 
•Tifky an«l ahundant pollen, and the peltate, hairy stigma would 
all sin.Tii to facilitsite ordinary pollination. Nevertheless, the 
v«-ry re?*triet4Ml style would seem to l)e purposrly devt^loped to 
«-oaiit«*ract these other faeilities, and wc find a Pronuha asso- 

• ■iat4*<l with it, with a rem a rkahly modified tongue, and with the 
ntaxillary tentacles very long an<l att<'nuate<l at the tip — struct- 
!ir*— wlii«'h douhtless enahle the m<>th to p<Tform the act of pol- 
linatit>n. I have never heen ahle to ohserve the ai't, nor has anv 

• ■tH' yet re«.'orded either the acts of pollination or oviposition. 
T}i«.*re will l»e nothing peculiar ahout the latter, hut I shall h(» 
v»*ry ^lad to get actual exj>erience in reference to th<* former, as 
I :iiii .*atisfie<l that tlu* oh.served facts will show, still more fuUv 
than in the case of Pronnlm i/itmisrl/a, that tlu^ spe<-ial nnMliliea- 
ti«»iis of iMith Hower and insi'ct have g<>n<' on until the mutual 
int«.-nIrjM»iidi»ncc has !>e<'ome al>solute. 

Then* is much yet to l«»arn of the pollination <>f other sptMJrs 
.if Yu**<^i, and I am particularly anxious to ohtain the inseets 
nhiv'h will douhtU^s lie foun<l associated with them. Tin' reiral 
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tree Yucca, Yucca Jilifera, of northeastern Mexico, reaching]; a 
height of fifty feet, with its pendulous panicles five or six feet 
long, has a very elongate pistil and comparatively short stamens. 
The few pods which I have been able to examine indicate the 
[)resenco of a Pronuba and doubtless of a distinct s])ecies which 
will prove very interesting. Vurca barrata, Y, trrruJianfa, and.all 
tlie species which are sufficiently distinctive in characters and in 
range, may be expected to have special Pronubas associat^Ml with 
them. 

The Bogus Yucca Moth. 

An interesting fact connected with Pronuba and Yucca polli- 
nation is that there is always associated with Pronuba yuccaaeUa 
another moth, which bears such a remarkable superficial resem- 
blance to it, though possessing no })ower of [)ollination, that it 

has caused much confusion in the 
l)ast on the part of careless observers 
and led to a good deal of misstate- 
ment and error. This is what T liave 
called the Bogus Yucca Moth, P-o- 
florus (lecipiens (Fill. W). In size it 
is somewhat smaller, on the average, 
than Pronuba, and, while found as- 
sociated with it,ai)pears rather earlier. 
The female has no maxillary tentacle, 
but otherwise the genus has all the characteristics which would 
place it in the same family as Pnmuba. The ovipositor is a 
stronger instrument (Fig. 
11), but structurally ho- 
mologous. The eggs are 
thrust into the stem while 
vet tender ; thev are elon- 
gate in form, i)Ut short 
and rounded at both 
ends, resembling the un- 
developed ova in tluH)va- 
ries of Pronuba. The 
larva is absolutelv avo- .. ,^ , , , , 

\ iKN-:'Mipol y :iii(i(»iii('n rciKlort^d somowhnt tr.ins- 

(Ions ( Fig. 12,^0, tonus its iKucut: /». Uu.-il joint otCvlpositor; r. it-« soiilptun* : 

cocoons within the stem, ''- ^•■""'" •' i"'"' ••' ^••n>"'' i'^ t'i» •"">•' «'»»ijirjro«i: /. 

ir«'nit:ili;« «»t' : trt»iii 'iifli': '/, 'I** fr«»m alwivr : h, vfCK. 

an<l transforms the cnsu- 

ciisuinir vcar to a chrvsalis. wliicb has a much stronger capitate 



i\ c 

Vut. 10. — Propoxth DKriPiKNs: n. 
iiiiiiKo. winjCH clostMl ; h, foinulf iiii- 
!i>jo, winjcM oxi»:indo<l— nntiUiil siz*'; 
r. onlur^H«i inuxillary palpus vvitli 
its Itasal tul>er<'l«'. 




I''i«; 11— <ii.M i.M. riiAii \iTr.ns OK PiioiMixis i>»:rii»- 



The liftgvit Yn<vn Mollm. 



!I7 

-pine. Imt llie ImrLTit triu-p of dorMiil KpiiiOM on tlic alKlimiinal 
joints. It is»iuM partly from the stem in jrivinp »mt the moth, 
Aii I have elitewhcrt' reiuiirkiiil : 

■" Who. iftiiilyinjr these two spocieH in all their charatters anil 
iK^rin^. can fail to (-niK-liidc that, notwithstanding the CMHcntinl 
• iiff»-rfiK-«i' that ilistinj;tiish them not only Hpecifically, hut ;rf- 
iK-riiTilly. they ure ih-riveil from one ami the fame anoestral fonn ? 
I'roniilnt. deiieiidinn for itn e.-tiHteiiee upon the pollination of the 
tlitwi-r. is pMfounclly iniHlifii'd in the female sex in adaptation 
t-tthc |H><-uliar fuuetinn of pollination. I'nxloxus. dwellin;: in 
llie rt<>nh of the fruit or in the llower-steni and only iiidiroetlv 




<l<-|H-ndini; upon the fnietifi<'ation of the plant, is not soniodihed, 
luit liiU' tlie ordinary elianu-tiTs of the family in lH)th sexes. In 
tilt- fiiniier the larva quits th<' eapsnles and hurrows in the 
£Ti>iin<l: it haa lejis tj> aid in it" work, while the elirysaJis is 
likf^irUe lM>autifully niodihed to adapt it (•> jiryin^ lhroU(!h the 
:m>uii<l nnd mountiu;: to the surface. The latter, on the lon- 
Irary — never iiuittinf; the stem — has no li«s In the larva stale- 
anti in the chrj-Kalis state is nn.re partieularly adapted. l>y the 

1.1-flM. Hn.'.. W»»».. V,.i, VII. m-s. 
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prominence of the capital projection, to piercing the slight cov- 
ering of the stem left ungnawed by the larva. The former is 
very regular in its appearance as a moth at the time of the flow- 
ering of the Yuccas in their native range. The latter appears 
earlier, as the food of its larva* is earlier ready, and the female 
could not oviposit in the riper stem." 

Some ten species of this genus Prodoxus have been described, 
all of them having the very same structural characteristics and 

in the adole^scent states }>eing 
scarcely distinguishable. Pro- 
doxus d€ci]rien» is associated 
with Pronuha ifiircaselln east of 
the Rocky Mountains, and /Vo- 
doxus sordidus is similarly as- 
sociated with Proimha ffynthe- 
(ica, breeding in the flower 
stems of Yncra hreri folia, • All 
the other species are associated 

Fm 13.-PRoiM)xr«MARfliXATrs: a,analab. with Pl'Onuha VUlCuhtd, hTOeil' 

dominai joint of lomaie-x »'•;/>./<>. bai*fti j,^g either iu the basc of thc 

joint of ovipositor; // o, terminal joint do. ; " • j.i_ n 

01', ovidu.'t: r, (dampers (.f nmlo from above CapSUlCS Or m the tlOWCr St^Ul 

- < 18: pr, front wing-hair-line showing q^ the main Stcm of VnCCn 

natural size, ? • i • i i <• in 

wnipjjfct. 1 have lounci Pro- 
doxus larviu in the stems of all other Yuccas which I have been 
able to examine, and doubtless a number of other species are 
yet to be discovered and characterized. The S])ecies so far 
known are interesting in that they illustrate in a remarkable 
manner what 1 have 
called fortuitous varia- 
tion, or sui)erficial color- 
ational characters ; also 
a great tendency to 
graduate into each other 
by variations among 
themselves, not only in 
the structure of the ovi- t- ,. d ■ r* r .,♦ ■ 

Fir.. U.— PRonoxrs y-inversik: a, left front wing, 
positor and tiie male h.-tir-Iinf undornoath sh«»v\ing natural size; '/, g«»ni- 

genitalia but in the wing ^^^''" "^ "\^''''' •'"•:^'!' ''"]'- -/••= !^';'"' I^'*^'*;'" '''"' 

'^ ^ ^ ^ ^ — • IS; </, jiiiul Joint of tcniiih' with OMpo.sitor ox- 

markings. The time to srrt<d. ii»t«'i!»i vi.-w - x 20: ,, tip of ovipo»*itor ntiii 

wbicii tiicse remarks are '"•"'•''" '"'"'^'-i- 

limiti'd will prevent my going into descriptive details, and 




Cnju-ificaHon iif the Fii/. 
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I •-. tiitfiit iimitlf with illuHtnitiii:; in this (;iiimo<:tii)i) a few of 
the III >ru ilistitK'tly iiiarkuil i^iieoic-t, Fi^.^. IH, 14, l'>, luul l(i. 
Th«' Kfiius iiiterfit* us most, however, in iiiilicating how I'ro- 
nill'U with nil her iihiiormal, 
l>wuUaritie*, has heeii evolved ; , 
f'tT thuu^h we have Htrikin^ 

• ltlft.TetieeH in habit ancl iikhIu 

• >f <lcvfh>p]iient. of lar\'a, {lupu, 
ami imago, ttotweeti Pronuha 
hikI I'dkIiixui', yet theatlinities 
■ire f<{iiullv' Ktriking. ami the 
two yeiiera exeniplify in an ex- („^^'/',^i~''"™^"*/;|^,7"o"7h ,.^ 

• t'jitional ile;frfc tlie )><>wer uf niiiim>i!<ii»: ». iiiiii> kphHiIk •Uir-iii ikw 
natural selet-tioii to inteiiHity - ■■ '■"' f. 'K. i»n-f->' view - < in. 
hahit^ ami Htriii-tumt in opinMin;; (tirectionn aecimliiiK to the 
r»- juirviiK-nt:* of the Hpeeie.^. I'nwloxuH in [iractii-ally deiwmlent 

upon I'roniiliH. for if the hitter 
.lit! not fruetify tlie plant, the 
former woul<l have in time no 
tlower steiuM to hreed in. ami 
while I'nKloxus has gone on, 
[renenilioii a ft e r generation 
with eoinparatively little 
Kiii.ai.- <han}!e, I'nmuha has hwome 
-iiriuinn profoundly xpecialiwd to fit it 
"'""' ""'■ for a more Hi)eciiic purpiwe. 

(.'AI'HrKICATlOX OF TIIK Flu. 

It waf my iiit<^ntion here to explain t^i you some intere-'tinii 
fint" ii." to the ra|>rilii-!iti<m of the Hi: and the reiiiarkahle struet- 
ural jK-i-uliaritiei ami iiiMiience of the capriliti insects. It i", 
li.)wever,a Mouiewhat em: pi Seated siilije;!. and I eould not within 
the time allotleil ine do justiee hoth to it and the matter of Yueea 
|Hdliiuiti<m. Ari an indieatioti. however, of hoiv profoundly 
iiioililie<l ill thi.t particular case the plant ami the insert have 
)M-.-oriie ill their niutli-il adaptation, 1 iji:iy st^ite that the perfitct 
Smyrna ti;r. the iiiii:*t esteemed i)t' the edihle specie.^^, can he pro- 
.IU.-.1I only hy the intervention nf tlie l!l.i>h.i,l,ii;/ii /i^-.ir^, anil 
tliat l>r. n. I). ('uiiniu;;hatu iia< recently shown, in the .Vuuals 
.if thv Royal Botauieal (lardens of I'ahutta. vol. I, Ajipemlix I., 
1SS:». hy re;»eiteJ cxaminitioii' of the fruit of Firui ro.rii'infliil. 
that loltination, in the ordinary imMtiin : of that term, is, in that 
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particular case, out of the question, and that the development 
of the seed in this species is exclusively due to the stimulation 
of the tissues caused by the puncturing of tlie Blastophagaa ; in 
other words, that these insects actually represent the male ele- 
ment in the fertilization. This is certainlv the most extraordi- 
nary phenomenon in the history of fertilization, and if confirmed — 
and Dr. Cunningham has been most careful and circumspect in 
his work — it will give a more striking instance than any we have 
hitherto obtained of the. mutual interdependence which plants 
and insects may attain and the surprising manner in which they 
maymodifv each other. 

(tE.NKRALIZATION. 

The peculiarities which I have endeavored to present to you 
are full of suggestion, particularly for those who are in the habit 
of looking beyond the mere facts of observation in endeavors 
to find some rational explanation of them ; who, in other weirds. 
see in everything they observe significances and harmonies not 
generally understood. The facts indicate clearly, it seems to me, 
how the peculiar structures of the female Pronuba have been 
evolved by gradual adaptation to the particular functions which 
we now find her ])erf()rniing. With the growing adaptation to 
PronubaV help, the Yucca tlowcr lias lost, to a great extent, the 
activity of its septal glands; yet coincident with it we find an in- 
crease in the secreting jxjwer of the stigma. This increase of the 
stigmatic fiuid has undoubtedly had mucli to do with originally 
attracting tlic moth tlu^-eto, while the jiollinizing instinct doubt- 
less became more and more fixed in pro|)ortion as tlie insect lost 
the power or desire of feedinix. With the mind's eve I can look 
back into the past and i)icture the gradual ste[»s by which the Pro- 
doxids to which I have alluded have difi'erentiated along lines 
which have re-^ulted in their i)resent characteristics. On the one 
side 1 see variations which have become suilicientlv fixed to l)e 
considered s|)ccific ; yet which can have no espc^eial bearing on the 
life necessities of the species, but are a conseijUence rather of 
that universal tendencv to variation with which everv student 
of Nature be(M)mes })rofoun(lly im[)ressed. Thus the wing-nuirk- 
iny:s varv from a darker jxcucral colorimr.as in Pnxloxus fnusrcus, 
to a more uniform intermixture of the black scales auiong the 
white, as in r///( />.//.>•, or a sparser intermixture thereof, as in pulrcr- 
nh'iitns. The disi)osition of the black scales is in sj)()ts or bands, 
whether transverse or longitudinal, as in manjiimlfia^ reticnlatinf, 
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Y-nirfiMHA, vU\ Tlu'sc art' fortuitous variatiouH, for 1 cannot 
U-HfVr lliat th(,* disposition of these marks wliere. as in these 

••:i?^<-i, the V take <»verv fonn that is conceivahle, ean he of anv 

• • • 

l»^*iit-fit to the spei*ies, any more than the mere variation in the 
iiuniher of lohes in the leaves of different oaks growing under 
likk" <'i»nditions can he of any j>articular heneiit to the species, 
however useful to us in classification. 

Ill my adilress hefore the Section of Hiology of the American 
A-vi^H-iation for the Advancement of Science, at Cleveland, in 
isxs, I have discussed the various forms and causes of variation, 
an«i ••specially the limitations of natural selection, stating ex- 
prt-s^ly that this last "deals only with variations useful to the 
«»nz:iuisni in its struggle for existence, and can exert no ])ower 
in fixing the endk*ss number of what, from present knowledge. 
wr ATv ohligtHl to consider fortuitous charactx?rs.'' and I have 
jfng rtMM agnized, from my studies of insect life, the existence of 
ih'-sv fortuitous variations. The subjei't has since }»een very 
well elalK)rated hv Professor Ward in his communication to 
the S<M-ietv (December 15, ISSS) on " F'ortuitous variation as 
ilhistnitetl by the genus Eupatorium '' and in his Annual 
A«ldre5«s (Januar\' 24, 185)1) on '* Neo-Darwinism and Xeo- 
I^iiiiarckisni," and the Prodoxida* furnish an excellent illustra- 
tion i»f this fortuitous variation. Yet at the same time that we 
ri«»ie this chance variation, as exemplified in a number of the 
-[w*.-iesi of Prtwloxus, which are mere nivagers or despoilers and 
have not been brought into any special or mutual relati(ms with 
l\uf plant, we have, on the other hand, in Pmnnha i/ticcdAeila, ct)r- 
reiatetl with the other striking stru<'tural modifications which 
have bnnight it into such spe<-ial rehitions with the plant, an 
rliiiiination of all maculation or markings upon the primaries, 
and a purely white coloring so fixi^d that it shows absolutely no 
variation over half the <!ontin(Mit. The structural variation lias 
Irt-t-n ne<'es.»4ary — a i'onse^uencc of etlbrt, envinniment, and nat- 
ijr;il ?H:le<-tion. The color variation, on the contrary, has not 
*M-*-n al»s«»lutelv necessarv, vet has ni'vertheless goiu* on in lines 
which, tending to give greater protective resemblance to the 
riow«*r. have in the long run pr(»viMl to be, perhaps, the most 
44 1 vantage* >as. I thus recognize three <listinct lines of variati<»n 
x-^ ••xt-niplified in these Prtwloxida', and what is true of them is. 
I lu'lieve, true of all alliances of organisms. The first and most 
irii|«i»riant is ntructural and generic; it is absolutely essential 
and ia presen'ed in its perfection by the elimination, through 
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natural selection, of all fonn.s departing from it. The secnind U 
merely coincident, not essential, but nevertheless along lines* 
that arc of 8econdar\' advantage. The third is purely fortuitous, 
affects superficial features in the main, is unessential (a conse- 
quence of the inherent tendency of all things to vary), and takes 
place along all lines and in all directions where there is no coun- 
teracting resistance. 

Now, when it comes to the bearing which the history of these 
little moths has upon some of the larger questions that are now 
concerning naturalists (for instance, the transmission of acquired 
characters, or the origin, develo[)ment, and nature of the intel- 
ligence displayed by the lower animals), broad fields of interest- 
ing opinion and conclusion oj)en up before us — fields that cannot 
possibly be explored without trenching too much upon your 
time. I will close, therefore, witli a few summary expressions of 
individual opinion, without attempting to elaborate the reasons 
in detjiil, and with the object of eliciting further discussion, which 
is one of the objects of the paper. My first conviction is that 
insect life and development give no countenance to the Weiss- 
mann school, which denies the transmission of functional! v ac- 
(juired characters, but that, on the contrary, they furnish the 
strongest refutation of tlie views urged by Weissman and his 
followers. The little moths of which I have l)een speaking, 
and indeed the great majority of insects — all, in fact, except 
the truly social species — perform their humble parts in the 
economy of nature without teaching or example, for they are, 
for the most part, born orj)hans, and without relatives having 
ex}>erience to communicate. The progeny of each year begins 
its independent cycle anew. Yet every individual performs more 
or less perfectly it^s allotted part, as did its ani^estors for genera- 
tion i\\'U)r generation. The correct view of the matter, and one 
wliich completely refutes the mon* common idea of the fixity of 
instin<'t, is that a certain numl)er of individuals are, in point of 
fact, constantly departing from the lines of aetion and variation 
most useful to the s])ei*ies, and that these are the individuals 
wliich fail to perpetuate their kind and bt'come eliminated 
through the g(?neral law of natural selection. 

Whether these actions be purely unconscious and automatic 
or more or less intelligent and conscious does not alter the 
fact that they are necessarily inherited. The habits and qual- 
ities that have Ixhmi acquireil by the individuals of each geneni- 
tion could have become fixed in no other way than through 
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h»-n-«iity. Mjinv of tliese iiirts, which ohhT naturalists explained 
i»v that evasive word " instinctive/' niav Im? the mere unconscious 

• iiiti*«»Tiie of organization, coniparahle to vo;retative jjrowth ; hut 
ins<*<-iy exhibit all <le;rree.s of intellijrence in their hahits and 
aetioiis. jin<l thev perform acts which, however voluntarv and, 
as 1 Iw-lieve, conscious in manv cases, as in that of our Yucca 
Moth. fM»uld not he performed were the tendency not inherited. 
Kvery ian'a which spins or constructs a hihernaculum, or a 
riM-«M»n in which to underj^o its transformatitms, (exemplifies 
thf {M»t«*nt |M»wer of heredity in transmitting^ ac(juired i)eculiar- 
itit-r-. A hi]ndre<l species of parasitic larva*, /'.//., of the family 
l»nii-f>nid;e, which in themselves an^ almost or i{mW indistin- 
;;uishahh* from one another structurallv, will nevertheless con- 
-tru«'t a hunclred distinctive cocoons — dilferin*^ in form, in texl- 
un*. in color, and in markiu'jc — i»acli charat^teristic of its own 
-jw-t-i*-?* and in many instances showinir remarkable an*hitectural 
jw -iiliarities. These are pun^ly m(»chanical structure-*, an<l can 
h.iv»* little tir nothinic to do with the m(*r(? organization or form 

• »r -^tnirture of the larva, but they illustrate in the most convinc- 
iiiir manner the fzict that the tendency to c()nstructand tlie power 
to ••nii^truct the cocoon after some definite plan must lie tixed 
l»v hereditv. since there is no other wav of accountin«-c for it. 
Tlii--? ikct alone, which no one seems to have tliou;^ht ol in the 
<lis4-asriion, shouhl be sufiicient to confound the a<lvorates of the 
noii-tniasinissibility of ac«|uired characteristics. 

Thu^ to my view moditication has gone on in the past, as it 
Is ^foiii^ on at the present time, primarily throujrh lienMlity in 
the insect world. I re<*o;^nize the physical inlluence of rnviron- 
;n«-nt : I recou;nize the eftcct of the interrelation of organisms ; 
I rei^iamize, even to a degree tliat few others do, the psychic in- 
t1u«-nre, es|HM:ially in higher organisms — tiie power of mind. 
«ilL t*tT«»rt,<»r the a(*tion of the indivi<lual as contradistiuLTuisiied 
tntiii the action of the environment; 1 reco;^nize the inlluence 

• •f natuntl selection, properly limiied ; but above all. as making 
•"fFt-^'tive and arj fixing and a<*eumulating the various modifiea- 
lioiis due to theae or whatever oIIut intluences, 1 recognize the 
[•••wer of heredity, without which only the first of the inlluenees 
iii<*ntione<l <-an be permanently openitive. 

\a*\ U.S Htop for a moment to ponder what tlu^ intricate adjust- 
iiif*nt?« Iwtween plants and animals, and espeeially betwi'4«n 
|»lantH :uh1 inMH.'b<, mean, when these have bee(»me so profoundly 
iii«MliH<'d hv ejU'li other that their present existen<-e actual Iv dc- 
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pends the one on the other. As palaeontology shows, and as 
Professor Ward has more [)articularly so well explained, there 
was for ages no vegetation hut the flowerless plants. The first 
were the low cellular cryptogams, consisting chiefly of marine 
algie, and these, the lowest and first organisms upon the planet, 
have endured through all geologic time and ohtain to-day. 
Next, beginning in tlie upper Silurian and reaching their max- 
imum in the Carboniferous, came the vascular cryptogams, of 
which the feras constituted tlie bulk. Ar])orescent and gigan- 
tic compared with present forms, they mingled with the now 
extinct Lycopodineo) to form the bulk of the forests of the coal 
period. Then came the Pha^nogams, or flowering plants, and 
in this great division the Cycadaceje and conifera? (])ines, firs, 
etc.) were the chief forms during Mesozoic times. So far the 
seed has been exposed. Now (M)me the Angiosperms, in which 
the seed is protected in the ovary or pericarp, and the Monocoty- 
ledons (palms, sedges, etc.) precede the Dicotyledons, while of 
these last the Apetala\ Polypetahc, and (famopetiUa? succeed 
each other in the order of their naming. 

In brief, to use his own words, the development has been from 
the simple to the complex ; from the flowerless to the flower- 
ing ; from the endogenous to the exogenous ; from the a[)etalous 
to the gamopetalous ; and this succession corresponds to the 
best svstems of classification of (existing forms. 

Both Cryptogams and Pha'uogams l>cgan existence during 
the Silurian, and there has been a racv for supremacv ever since, 
with our present flora as the n?sult. It is also a fact of the 
greatest significance that th(? same pala^ontological evidence 
wliich gives us tliis record also tells us that there has been a 
corresponding development of insect life, from the lower Neu- 
ropt(U'a and Orthoptera, which prevailed in the days when 
Aneniophilous plants reigned, to the higher Lepidoptera and 
Hymcnoptera, whicli appeared only as the higher flowering 
plants devcloiped in the Jurassic and Cretaceous. 

I do not hesitate, in this connection, to n^fer to another of 
Professor Ward's conclusions set forth in one of his interestinir 
articles, namely, that most of tlic higher fiowering ])lants would 
sj)cc(lily perish were insect ai<l withdrawn, and that but for 
such aid in the past wc should now be without most of our 
gorgeous Mora, and that insects liavc actually |)aved the way for 
nianV existence by the part tb(\v have j)layc(l in the dev(»loj)- 
nicnt of fruit and nut bearing ])lants. 
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THIRD LIST OF ADDITIONS TO THE FLORA OF 

WASHINGTON, D. 0. 

BY THEODOR HOLM * 



The following list is supplemental to Professor Lester F. 
Wanl's "Guide to the Flora of Washin»]jton and Vicinity," f 
since the publication of which two additional lists have been 
u»ued.^ Tlie present j)aper covers the period from April 1, 
18JS0, to April 1, 1892. The species which are new to the flora 
have l>een marked with an asterisk, but besides these many of 
the rarer species have been included, with records of new local- 
ities. The known flora luis been increased by about 80 species 
and varieties since the year 18S(). Some of the })lants that are new 
to the District seem to have been accidentally introduced ; for 
example: SUene noctijlora, Althiva ainnahind, Si da Xapfra, Mcdi- 
cagtj jiuuifUUa^ Lespedeza striata, Veronica agrcxtis and V. Iicdertr.' 
ffffiay BrnnelUi lariniaH^ Pauicam miliareum, Ilordcum prateiiMy 
etc*. Tlie others, however, are specjies indi;ienous to the I'nited 
Stat«< which heretofore liave been overlooked (»r which may 
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have immigrated from adjacent territory. In the latter category 
appear to be several species from the Potomac shore : Ranunculus 
Pennsylvanicus, Flarkea proserjnnacoides, Phacelia Covilleij etc. The 
flora of the District is, however, probal)ly not yet thoroughly 
known, and we need simply to recall the fa^t that a locality so 
rich as that near Silver Hill thus far seems to have escaped at- 
tention, and the river banks between Chain Bridge and Great 
Falls are yet far from being well explored. 

It was the author's intention to give some additional notes in 
regard to the time of flowering, as many new facts have been 
reported ; but these have not V>een included in the following list, 
because it has been found almost impossible to state with any 
certainty the true dates for many of the species in question. 
This is especially true of the spring flowers. In the year 1890, 
for instance, about forty species were found in bloom as early 
as the 15th of Januarv, but in 1892 onlv a few were observed 
before the end of March. 

It has been thouglit best to follow the nomenclature and 
arrangement of Professor Ward's Flora. 

It is intended to continue the publication of lists of additions, 
and the botanists of Washington are requested to send to the 
author their notes upon species new to the District and upon 
new localities for rare i)lants. 

RAXrXCULACE.E. 

3. Clematis Virginiana L. 

Anacostia road and Mill road, flowering in the flrst week of 
August. H. W. Hensliaw. 

* 20a. Ranunculus Pennsylvanicus L. 

On the Virginia shore of tlie Potomac, just above Aijucduet 
Bridge; collected with flowers and fruit in the third week of 
August. The author. 

*22a. Caltha palustris L. 

Flowering specimens ])r<)Ught to Centc^r Market were said to 
have ])een collected in Anacostia River marsh at Bennings 
Bridge and three miles north of Hladensburg. The specimens 
referred to in Mr. Knowlton's list as collected in Rock Creek be- 
long not to this species, but to RmmnculU'':^ Fiairia L. It is very 



Additions to (he Flora of Washwgtmi, 107 

«loul»tful, however, whether these specimens were really found 
in the District. 

26. Aconitam ancinatam L. 

\V<KKUey Park, first week of Scptemher. II. W. Henshaw. 

BERBER WA CE/E. 

32. Beiberis valgaris L. 

A tall shrul) on the top of a hill between Eckinjijton and 
BrvMvkland. The author. 

33. Caalophyllam thalictroides Michx. 
WiKKlley Park. J. (J. Gurley. 

XYMPHyEACEyE. 

*3Sfi. NymphaBa taberosa Paine. 

Below the Alexandria turnjnke hridge, Little Hunting Creek, 
Va. William Hunter. 

SARRACENIACEyE. 

39 Sairacenia parparea L. 
Silver Hill. G. W. Oliver. 

PA PAVER ACE J^. 

40 Papaver dabiam L. 

(in the canal embankment just ahove Outlet I^K'k. J. d, 
(iurley. Gravelly Hat at the mouth of Cystopteris Run, helow 
<'hain Bridge. E. S. Burgess. 

4<l^i. ArgemoDe Mezicana L. 

.Seventeenth street near Boundary. W. H. Seaman. Abun- 
dant in Brookland. The author. 

CRVCIFERjE. 

47. ffastartiam allvestre R. Br. 

Open lot east of the Navy Yard. Lester F. Ward. River 
niar^^n at the stone (piarry b<»low Rhododendron Run. K. S. 
Biirjre>«. 

14->Bmc flkjc., Wami., Vol. VII. Wn. 
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*49o. Nasturtiam palustre DC. var. hispldum Fisch. & Mey. 
Flats of the Potomac below Chain Bridge. G. B. Sudworth. 

* 50a. Nasturtium sessiliflorain Nutt. 

Flate below Chain Bridge, May 29, 1890. G. B. Sudworth. 

55. Arabia dentata Torr. & Gray. 

Common on the Potomac shore just above Aqueduct Bridge, 
Virginia. The author. 

70. Sisymbrium Alliaria Sco]). 
High Island. Miss Bebb. 

72. Camelina sativa Crantz. 

Several specimens were observed along the Chesa])eakc and 
Ohio Canal, east of High Island, in the third week of May. G. 
B. Sudworth. 

74. Brassica nigra Ko<'h. 

Upon the rocks on the Virginia shore at Chain Bridge. The 
author. 

78. Thlaspi arvense L. 

Below the Insane Asylum. Lester F. Ward. 

CISTACEyK 

80. Helianthemum Canadense Michx. 

Mount Hamilton. E. S. lUirgcss. ()})p<)site Oak Hill (Vme- 
terv and at Benninjrs. G. W. Oliver. 

VIOLA CE.E. 

*89/>. Viola canina L., var. Muhleiibergii Gray. 

Fourteentli street road and Rock Creek. Jun{% 1SS9. CI. W 
Oliver. 

* 89r. Viola odorata L. 

Near Accotink, Fairfax County, Virginia. William Hunter. 

POLYCALACE.E. 

96. Polygala incarnata I.. 

Terra Cotta swamp and along the Queens Cliapel road. Ix*s- 
ter F. Ward and the author. 
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Poly gala fastigiata Nutt. 

Saul's nureery, liladensburg turni)iku. Lcater F. Wiird and 
the author. 

99^r. Polygala Cartissli Gray, var. pycnostacbya Gray. 
Ahuiulant at Fort Myer. The author. 

lOO. Poljgala ambigua Nutt. 

C'oniiiion near Fort Ethan Allen. H. W. Henshaw. Linden 
Fanii, Seventh and Eighth street roads, and Kah)rania. E. S. 
Burgess. Brookland. The author. Fort Myer. H. W. Hen- 
shaw. 

^ lOOtc. Poljgala ciaciata L. 

Very abundant in a sphagnum swamp near Silver Hill. (J. 
W. ofiver. 

*101/x. Poljgala vexticillata L. 

Abundant near F'ort Myer, tlowerin;; in tbe third week of 
Au;^u:5t. H. W. Henshaw. 

CAR YOPIIYLLA CE.E. 

106. Silene nivea Ottli. 

Alexander Island, flowering in the bust week of June. H. W. 
Heii:»haw. Gulf Landing, Potomac shore. (J. B. Su<l worth. 

^ 107/f . Silene noctiflora L. 

Columbia road, August. W. H. Seanjan. 

*110ri. I«jclinls vespertina Sibth. 

Nuinenms flowering specimens found in a meadow near 
Hunker Hill ; first week of May, l.S5)2. Tbt; author. 

* 117r/. Stellaria graminea L. 

Abundant in the he<l<ie of Chinese arbor-vit^e north of tbe 
i*oii.«*er\*atories. Department of Agriculture. (Jeorge Vasey. 

JLLECICniiACE.K 

124rf. Sclerantboa an o una L. 

Went bank of Rock Creek, Georgetown. G. W. Oliver. 
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PORTULACACE.E. 

126, Claytonia Virginica L. 

A double-flowered form observed at Beaver Dam Branch. 
Lester F. Ward. 

*126a. Talinum teretifolium Pursli. 

Dry moorland beyond Silver Hill. (J. W. Oliver. 

ELATINACE.E. 

m 

* 1266. Elatlne Americana Arii. 

Near Chain Bridge, on the Virginia shore of the Potomac, 
March, 1891. The author. 

IIYPERICACE.E. 

128. Ascyrum staus Michx. 

Very common in several swam])s near Silver Hill. G. \V. 
Oliver. Accotink, Fairfax County, Virginia. William Hunter. 
Swamp back of Plyattsville. Lester F. Ward. 

MALVACEAE. 

*\31n. Althaea caunabina L. 

Vacant lots south of the Capitol; escaped from cultivation. 
G. W. Oliver. 

* 138(t. Sida Napaea Ciiv. 

Potomac flats near the continuation of Eighteenth street; in 
flower during the first week of Octo])en E. S. Burgess. 

aERAMACE.K. 

^ 151r/. Flcerkea proseipinacoides Willd. 
High Island. ]\L B. Waite. 

ILU'ISEJ:. 

* 158(^ Ilex glabra (Jniy. 

Swamp beyond Silver Hill. Ci. W. OHvcr. 
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SAPISDACE.E. 

174. Acer saccharinam Wan^. 

A sai»Hn;r <>t* this, tojiji^ther with one of var. nifjrmn, neither in 
llowL-r. Wius found on the second island in the Potomac ahove 
Fei-«KT Dam Island. F. V. C'oville. 

LECUMISOS.K 

186. Baptisia australis U. Br. 
iJrt-iit Falls. H. \V. Henshaw. 

^ 191'f. Medicago maculata Willd. 

Fifteenth street, o[)posite the Panorama !>ulldin;^. Miss A. M. 
Have-. White House grounds. Countess Sponneck. 

* 194/f. Trifoliam medium L. 

A sin;ile specimen found in an old sandy field hetween Geor^e- 
i >wii and Alexandria. G. B. Sudworth. 

19S>. Trifoliam hybridum L. 

Miaiument grounds. Miss A. M. Hayes. Brookland, Soldiers 
Home, and near Fort Myer. The author. 

* 195/y. Trifoliam iDoarnatam L. 

.Several specimens collecte<l in the city parks. C. S. PnKSser. 

* 220ri. I«e8pedesa striata L. 

Ilailrt>ad hanks at the south awd of Long Bridge; also along 
the ('on<luit road near the distri!)uting reservoir, (t. \V. Oliver. 
Corcoran Woods. Lester F. Ward. 

230. Clitoria Mariana L. 

Abundant, with ripe fruits, Terra Cotta and Rock (Veek. 
Ixrstcr F. Ward and the author. 

nO.SACK.E. 

* 257fi. Robas odoratas L. 

Sevend Howering specimens found in a damp, wooded ravine 
ii«ir the National Ohservatorv, in the second week of June, 
l.SUa. G. IJ. Sudworth. 
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270. Poterium Canadense Benth. ^ Hook. 

Swamp near Bladensburg. H. W. Hensliaw. Holniead 
Swamp. Lester F. Ward and the author. 

282. Crataegus Ozyacantha L. 

Corcoran Woods ; a single shrub. The author. 

285. . Crataegus parvifoHa Ait. 

Beyond Silver Hill. G. W. Oliver. 

SAXIFRAGACE.E. 

289. MiteUa diphyUa L. 
South bank of Cascade Run, near the mouth. E. S. Burgess. 

291. Chrysosplenium Americanum Si-hwcin. 

Rock Creek, nearly opposite Crystal Spring. Lester F. Ward. 
Several places in the ravines above Aqueduct Bridge, on the 
Virginia shore, llie author. 

DROSERACE.E. 

300. Drosera rotundifolia L. 

Sarraoenia Swamj) and near Fort Ethan Allen. H. W. llen- 
shaw. Conunon in swamps east of Silver Hill. CJ. W. Oliver. 

MELASTOMACE.E. 

^306(L Rhexia Mariana L. 

Near Accotink, Fairfax County, Virginia. William Hunter. 
Clearing in the pine woods, Marlborough road. (J. W. Oliver. 

LYTIIRACE.E. 

307. Ammania humiUs Michx. 

Swamp in Piney liranch woods, and very common in swamps 
between Eckington and Bn>okland. The author. 

ONAdRACE.E. 

^ 3l6(i. Qjoothera pumila \,. 

Brentwood road, opjjosite Eckington. Lester F. Ward. Dry 
hills near Fort Myer; iiowering in the second week of May. Tlie 
author. 
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IWrnEfJJFI'JILK. 

342. Thaspiam aaream Nutt. 

<5n-at Falls and above Aqueduct Iiridji:e. The author. 



ARALIACEJE. 



349. Aralia spinosa L. 



Numerous nmall trees, hut not flowering, near the Fort Myer 
PiOil. Ix*8ter F. Ward. 

350. Aralia nadioaalis L.' 

Rocks ah4)ve the Promontory, Rock Creek. Lester F. Ward 
Ritoks above Aqueduct Bridge, on tlie Potomac shore. ¥r. 
SveniLsen and the author. 

3S2. Aralia trifolia Dc(*8nc. 

Piney Rraneh below Fourteenth street bridge ; with flowers in 
thr third week of April. Countess Sponneck. 

CAPJUFOLIACEyE. 

9SO, Vibornam nadam L. 

Sphagnum swamp, Ilensons Creek. G. W. Oliver. 



t. Dienrilla trifida Mocncli. 
Riick Creek. G. W. OHver. 

RrniACEA^.. 

372. HoQstonia pnrparea L., var. longifolia <;niy. 

Verj' conmion on the flats below ('hain Bridge; also on rocks 
at (ireat Falls. Tlie author. 

374. Mitohella repens L. 

The variety with white fruits has been collected bv G. W. 
Oliver. 

377. Oalittm asprellnm Michx. 

In woods near the Insane Asylum. Ix»ster F. Ward and the 
author. 
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VALERIANACEyK. 

*383a. Valerianella TVoodsiana Walp. 

Higli Island and the Canal bank below, May. F. V. Oiville. 

384. Fedia olitoria Vahl. 
Massachusetts avenue extended. E. S. Burj2;ess. 

COM POSIT jE. 

*388^/. Vernonia Noveboracensis Willd., var. latifolia Gray. 
Terra Cotta, Linna\an Hill, and Cascade Run. E. 8. Burgess. 

*398rr. Eapatorium perfoliatam L., var. truncatum Gmy. 
Woodley Park. E. S. Burgess. 

* 400/7. Eapatorium aromaticum L., var. melissoides (ira}'. 

Woodley Park ; in flower during the third week of 8ej)teml>er. 
E. S. Burgess. 

402. Mikania scandens L. 

Terra Cotta swamp. IT. W. llenshaw and E. 8. Burgc^s.s. 
Swamp near Queens Chapel rond. Lest(.T F. Ward an<l the 
author. 

404. Liatris scariosa Willd. 

A siuLde specimen found abovc^ Chain Bridge, on tlic Virginia 
\ shore; (lowering in the second wvkAk of October. E. S. Burgess. 

415. SoUdago rigida L. 

Still persisting at Woodley liridge, ()ctol)er, ISSS. E. S. Bur- 
gess. 

*415f/. Solidago aerotina Ait. 

Abundant near tlu* s(H'ond lock and near the Anaco.-stia road 
l)evond Sliiijo. IT. \V. llenshaw. 

*423rf. Solidago Canadensis L., var. scabra Torr. t\: Gray. 
Rock Creek ; flowering in October. E. 8. lUirgess. 

*423/;. Solidago Canadensis L, var. procera Torr. t^ (iray. 
Near Spout Run. E. S. Burgess. 
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• 428*1. Aster Shortii Flook. 

A mile above Aqueduct Bridj^c, on the shore of the Potomac, 
near Spout Run ; in flower in the last week of October. E. S. 
Burpe88. 

*4286. Aster asareos Lindl. 

Terra Cotta ; flowering in the second week of October. E. S. 
Burjress. 

490. Aster concolor L. 

Terra Cotta swamp; in flower during the second week of Octo- 
ber. E. S. Burgess. Rather common near the Reform School. 
Jje»i<iT F. Ward and the author. 

* 431/1. Aster patens Ait., var. phlogifolius Nccfi. 

Woodley Park : in flower during the first week of October. 
E. S. Burgess. 

432. Aster ISBvis L. 

Still persisting in Woodley Park, October, 18H8. E. S, Bur- 

435. Aster cordifolias L. 

Jurft beginning to bloom in the last week of August. 11. W. 
Hen^haw. 

«444a. Aster pnnicens L., var. laoidulas (Wend.) Gray. 
Terra Cotta. H. W. Henshaw. 

446. Aster prenanthoides Muhl. 

River bank near the storage-house of th(* Independent Ice 
ComiMiny. E. S. Burgess. 

447. Aster oblongifolias Nutt. 

AlK>ve Hydrophyllum Run. E. S. Burgess. 

448. Aster NoTSB-AngliaB L. 

Woodley Park. J. J. Shirley. Potomac flats. liCster F. 
Ward and the author. Eighteenth street exten<le<l. Mouth of 
Foandry Run. Outlet Lock. E. S. Burgess. 

fft— Brm. fktc., Wa»h., Vnu VII, 1W>2. 
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450. Aster umbellatus Mill. 

Terra Cotta swamp, near the railway track. Swamps below 
Frccdman's Village. E. S. Burgess. 

453. Erigeron bellidifolius Muhl. 

Woodlcy Park. Lester F. Ward. Fort Tottcn. The author. 

457. Baocharis haUmifoUa L. 

Near Accotink Station, Virginia, on the Alexandria and Fair- 
fax railway ; flowering in the second week of September. Wil- 
liam Hunter. Opposite Marshall Hall. G. W. Oliver. 

^459a. Antennaria plantaginifolia Hook., var. monooephala Gray. 
Pierce's Mill Bridge, April 28, 1889. G. W. Oliver. 

462. Onaphalium purpareum L. 

Potomac shore. Lester F. Ward. Common in Terra Cotta 
Swamp. Brookland. The author. 

465. Silphium trifoliatam L. 

Still persisting near Woodley Bridge, October, 1888. E. S. 
Burgess. 

*^B5(i. Silphium laciniatam L. 

At the southeastern end of Woodley Bridge ; first discovered 
by J. W. (/bickering ; found more recently by E. S. Burgess. 

^472a. Heliopsis scabra Dun. 

Near Spout Run ; flowering in the first week of October. E. S. 
lUirgesH. 

473. EcHpta alba IlasHk. 

Pinoy Brancdi, above tlio bri<lge at Fourteenth street. E. S. 
lUirgess. 

494a. Bidens connata Muhl. 

Accotink, Fairfax County, Virginia. William Hunter. 

497//. GaHnsoga parviflora Cav. 

Corner of Rhode* Island avenue and 8 street. Pinev Branch, 
above tlie ])rid.e at FourtcMnitb street. E. S. Burgci^s. Massa- 
clmsetts avenu(\ between Fourteenth and Fifteenth street**. The 
author. 
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^ S02<f. Artemisia oaadata Michx. 

Near Alexandria ; introduced. G. W. Oliver. 

503. Arnica nndioanlis £11. 

Iteform School. E. S. Burgess. Terra CotUi. Rock Oreek. 
<iuet*n 8 Chapel road. Bowcn road. II. W. Ilenshaw. 

* 5X3a. Cnioas pnmilas Ton*. 

W<xKlley Park. G. B. Sudworth. 

*524a. Hieracinm Marianum Willd. 

Bank of the Potomac, opposite the south end of Analostan 
L^Liod. E. S. Burgess. 

*52Sa. Lactuca Scariola L. 

Tliid plant has lately been o])served in several places within 
the city by Lester F. Ward, F. V. Coville, and the author. 

LOBELIACE^. 

S37. I«obelia cardinalis L. 

Holruead Swamp. Along the road between Cabin John Bridge 
and Great Falls. Near Corcoran Woods. I/cster Y, Ward and 
the author. 

539. I«obelia pabemla Michx. 
Terra Cotta. The author. 

CAMPiiyULACE.E. 

S43. Campanula Americana L. 

Cal>in John Run. Miss Joyce Lee. 

EHICA CE.E. 

S90- BpissBa repens L. 

Autumnal flowers found in the last week of Oct<)])er. F. W. 
Clarke. 

55X. OaiUtlierla procnmbens L. 

Near Marlborough road. One mile above Blagdcn's Mill. G. 
W- Oliver. 
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558. Rhododendron viscosum Torr., var. glauonm Gray. 
Swamp northwest of Terra Cotta. E. S. Burgess. 

559. Rhododendron vizcosum Torr., var. nitidnm Gray. 
Swamp northwest of Terra Cotta. E. S. Burgess. 

PYJROLACE^. 
564. Pyrola seonnda L. 

Near Chain Bridge, on the Virginia shore. The author. 

miMULACE^, 
577. Lysimachia nummularia L. 

Along a stream near Terra Cotta. 1. C. Williams and the 
author. 

*577a. Centunculus minimus L. 

Field opposite the white school-house at Woodlawn, along the 
Alexandria and Accotink turnpike ; last week of June. Wil- 
liam Hunter. 

579. SamoluB Valerandi L., vur. Americana Gray. 

Al)undant above and below Chain Bridge. Along the Poto- 
mac l)elow Analostan Island. G. B. Sudworth. 

APOCYXACE.'E. 

585. Viuca minor L. 

Back of Uniontown, aloni^ a stream in a hedge of Smilax ; 
thoroughly established. Lester F. Ward. Hillside in South 
Brookland. The author. 

585a. Apocyuum androsaemifolium L. 

Between Corcoran Woods and the 1 Baltimore and Ohio Riiil- 
road. Ix'ster F. Ward and the author. 

ASCLEPIADACK.E. 

594. AscIepi;»B obtusifolia Michx. 

Anacostia Kiver below the ]>ridgc. Bcforin School. Term 
Cotta. E. S. Burgess. 
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S9S. Asclepias variegata L. 

Terra Cotta. R<^forni School. E. S. Burgess. Fort Myer. 
The author. 



▲sclepias quadrifolia Jiici\. 
Chaiiia'lirium Run. E. S. Burgess. 

Asclepias verticillata L. 

Cascade Run. E. S. Burgess. Rock Creek. (Jreat Falls. 
LA-ster F. Ward and the author. 

999. Bnalenia albida Nutt. 

Al>uiulant]y flowering under Chain Bridge, in the middle of 
July. Lejjter F*. Ward and the author. 



Oonoloboa obliqaas R. Br. 

Hluir^ of the Potomac, at two localities between M. E. Church 
anil Chain Bridge. H. W. Henshaw and E. 8. Burgess. 

LOGAXIACE^. 

*SOX<3. Spigelia Marilandica L. 

Ill a moist thicket in the vicinity of Mount Vernon; llower- 
injr in June, 1890. G. B. Sudworth. 

GEXTIANACE^. 

• 602^. Sabbatia gracilis Salitsb. 

Low iiiea<low east of Falls Church. C. KiiLsley. 

Oentiana Andrewsii Griscb. 



Flats iKjtween Aqueduct and Chain bridges. I^^jster F. Wanl 
and the author. Terra Cotta Swamp. Lester F. Ward. 

C07. Obolarla Virginica L. 

Ii«x;k Creek. G. W. OHver. Several ])laces in North Brook- 
land. The author. 

POLEMOXIA CE.E. 

Pliloz panioalata L. 
Great Falls. Lester F. Ward and the author. 
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609. Phloz maculata L. 

Near Chain Bridge, on the Virginia shore. Terra Cotta 
Swamp. The author. 

613. Polemonium reptans L. 
Munson Hill. H. W. Henshaw. 

// YDROPH YLLA CE.K 

615. EUisia Njctelea L. 

Poplar Point. E. S. Burgas8. On the Potomac shore, Vir- 
ginia side, near Aqueduct Bridge. The author. 

♦615a. Phacelia Covillei Wats. 

Larkspur Island. Lester F. Ward, F. V. Coville, and M. B. 
Waite. 

616. Phacelia Parshii Buckl. 

High Island. Lester F. Ward. On the Virginia sliore of the 
Potomac, near Aqueduct Bridge. The author. 

617. Phacelia parviflora Pursh. 

Great Falls; observed in great abundance. The author. 
Analostan Island and High Island. G. B. Sud worth. . 

CONVOLVULACE.E. 

630. Ipomaea coccinea L. 

Vacant lot near the Baj)tist Church, southeast corner of Ilaw- 
lin's Square. E. S. Burgess. 

635. Convolvulus spithamaeus L. 

Reform School. E. S. lUirges.s. 

*636a. Convolvolus septum L., var. Americanus. 

Near A<|ue(luct Bridge, on the V^irginia sliore. The author. 

640a. Cuscuta com pacta JiLSh:. 
Near Fort Mver. The author. 
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SOLANACEJ^J. 

*G4]>i. BoUmnm Dalcamara L. 

Iloilfcerow a short distance west of the railroad below Alex- 
andria. G. W. Oliver. 

C€3. Phyialis pnbesoens L. 

Still persisting in Ijobelia Run, Woodley Park. E. S. Burgess. 



f. Phjsalis Philadelphica L. 
WfKxlley Park. G. B. Sudworth. 

SCROPHVLARIA CE.E. 

CSX. lainaria Canadensis Dumont. 

Abundant in dry fields near Terra Cotta. I. C. Williams and 
thf* author. 

6S4. Sorophnlaria nodosa L. 

Virpinia shore near Spout Run. E. S. Burgess. Cascade Run. 
Lester F. Ward. Flats below Chain Bridge. The author. 

€56. Pentstemon pabesoens Soland. 

Virginia shore of the Potomac above the Dixie Landing. 
Mount Hamilton. E. S. Burgess. Mouth of Cystopteris Run. 
H. W. Henshaw. 

C57. Peatstemon ISBvigatas Solnnd. 

Mouth of Cystopteris Run. H. W. Ilenshaw. High Island. 
Xear Great Falls. E. S. Burgess. Corcoran Woods. Near Fort 
MycT. The author. 

▼eronica Americana »Schwoin. 
Cjoldianum Run. I^e^ter F. Ward. 



▼eronica serpjllifolia L. 
Woodlawn, Fairfax County, Virginia. William Hunter. 

• 6€9<T. Veronica agrestis L. 

Arcotink, Fairfax County, Virginia. William Hunter. Tlie 
}ilant wa» collected in full bloom in th(? first week of February. 



i 
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*671a. Veronica hederaefolia L. 

Smithsonian grounds ; in flower in the last week of April. 
H. M. Smith. 

672. Buohnera Americana L. 

East of Cabin John Bridge. H. W. Henshaw. Terra Cotta. 
Lester F. Ward and the author. 

675. Gerardia qaercifoUa Pursh. 
Fort Myer. H. W. Henshaw. 

676. Gerardia purpurea L. 

A white-flowered variety, collected near Woodlawn, Fairfax 
County, Virginia. William Hunter. 

OROBANCHEjE. 

681. Orobanche minor L. 

Mount Vernon Square, near Terra Cotta. E. S. Burgess. 
Piney Branch woods. The author. 

682. Aphyllon unifloram Gray. 

Chanijolirium Run. E. S. Burgess. Insane Asylum woods. 
Near Aqueduct Ikidgc, on the Virginia shore. The author. 
Bull Run River, Virginia. Rock Crock. H. W. Hensliaw. 

LABIAT.E. 

713. Pycnanthemam muticum Pors. 

Queen s Chapt^l road and near Fort Myer. H. W. Henshaw. 

725. Lophaathus nepetoides Bth. 
Fort Bennett. H. W. Henshaw. 

^734a. Brunella laciniata L. 

South l)ank of the Potomac, in a pasture a few hundred yards 
west of the uppermost steamboat landing above Aqueduct 
Bridge ; llowerinir in the second week of Julv. F. V. Coville. 

738<r. Lamium purpureum L. 

Agriculturnl grounds. (?. W. Sudwortb. 
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PLANTAGINEJE. 

745. Plantago Patagonica Jacq., var. aristata Gray. 
Woodlov Park. G. B. Sudworth. 

POLYCWXACE.E. 

773a. Polygonum tenae Michx. 
Lanier Heights. E. S. Burgess. 

*775<i. Polygonam Hartw^rightii Gray. 

Potomac flats just below Outlet Lock ; not seen in flower. P. 
V. Coville. 

.1 RlSTOLOCniA CE.E. 

788. Ariatoloohia Serpentaria L. 

Seven Ix)cks. E. S. Burgess. Observed in several places in 
wcxkIs, but always scattered. Lester F. Ward, G. W. Oliver, and 
the author. 

LORAXTHACE.E. 

794. Phoradendron flaveacens Nutt. 

Growing upon Acer ruhrum, Qaerciis tindorla, and Q. cocdnea. 
WiXKllawn, near Mount Vernon, Virginia. William Hunter. 
On Acer ruhrum, five miles west of Falls Church, Virginia. Les- 
ter F. Ward. 

EVPII(>nHIA(E,E. 

803. Baphorbia commatata Kng. 

Cystopteris Run. E. S. Burgess. Virginia shore of the Poto- 
mac al>ove Aciueduct Bridge. The author. 

801. Pbyllanthaa CaroUnensis Walt. 

Re<liscovered in Corcoran Woods. G. W. Oliver. 

VllTKWCE.E. 

816. Pariataria Pennaylvanica Miihl. 

In a thicket between Aque<luct Bridge and Chain Bridge, 
near the Canal road. Lester F. Ward and the author. 

IC— Bfoi. 9m*m Wash., Vol. VII, 1892. 
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JUGLANDACILE. 

818. Carya alba Nutt. 

One large tree, standing on the north side of the Braddock 
road near l^ack Lick Run, opposite the Ophioglossum grounds. 
Lester F. Ward. 

MYEICACEM 

825. Myrica cerifera L. 

Sphagnum swam]) beyond Silver Hill. G. W. Oliver. North 
Brookland. Robert Ridgway. 

CUPULIFER.E. 

831a. QaercuB alba x obtusiloba. 
Near Silver S])ring. IT. W. Henshaw. 

8316. Quercas alba x Prinua. 

Rockville road opposite Oakview. ^ H. W. Henshaw. 

*833a. Qaercas lyrata Walter. 

About one hundred vards east of Iliiich Island, near the Poto- 
mac River, (t. B. Sudworth. 

835. Quercus Michauxii Xutt. 

Above the Silver Hill road. Lester F. AVard. Owl Bridge, 
Northwest l>raiicli of Paint Branch, Maryland. H. AV. Hen- 
shaw. 

836a. Quercas Prinas x alba. 
J^rijrhtwood. H. AV. Henshaw. 



•tr' 



837. Qaercus Muhlenbergii Kn;j:i>lni. 

Blagden's Mill. BlutVs above the canal road west of Chain 
Bridge. Broad Branch. First run east o( Cabin John Bridge. 
H. W. Henshaw. 

838. Quercus prinoides WilM. 
Bladensburir road. H. W, Hcnsliaw. 
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*840rj. QaercuB coccinea x falcata. 

Brightwood, between Bunker Hill road and Brentwood road. 
H. \V. Henshaw. 

*842a. Qneroos falcata x tinctoria. 
I^ Droit Park. H. \V. Henshaw. 

848. QaerooB Leana Nutt. 

Cabin John Bridge. H. W. Hensliaw. 

849. Qaercoa heterophylla Mirhx. 
Fort Bennett. H. W. Hensliaw. 

ARACI'LK, 

874. Arisasma Dracontiam Schott. 

Nrar Spout Run. E. S. Burgess. (Jreat Falls, on the Mary- 
land side. Lester F. Ward and the author. 



LEMXACE.K 



*SnBa. Ifemna gibba L 



01<1 canal, foot of Eighteenth and Twentieth streets. Lester 
F- Ward. 

XAIADACE.E, 

884. li'i^as fleziUs Rofitk. 

Several fruiting specimens were collected in the Brasenia pond 
nc^r Chain Bridge. G. W. Oliver. 

7. Potamogeton hybridna Michx. 
Alexandria. G. W. Oliver. 



I. Potamogeton Robbinaii Oaken. 
Hunting Creek, Virginia. F. V. Coville. 

oncJIIPAr'E.E. 

SOO' Orchis speotabllis L. 

Several places in the woods al)ove A^iucduct Bridge, on the 
Virginia «hore. The author. Near the lirst brid;^e over Rock 
Creek on Connecticut avcnuj extended. G. B. JSudworth. 



126 Holm — Additions to the Flora of Washington, 

901. Habenaria tridentata Hook. 
Beyond Silver Hill. G. W. Oliver. 

909. Spiranthes gracilis Bigel. 

Smithsonian Park. Piney Branch. Eastern Branch woods. 
The author. 

914. Tipularla discolor Niitt. 

North Brookland. Rol^ert Ridgway. Fort Myer. The au- 
thor. 

915. Microstylis ophioglossoides Nutt. 

m 

Sandy Spring road ; a single specimen. H. W. Henshaw. 
Near Blagden's Mill. P. Gauges. 

917. Liparis LcBseUi Rich. 
North end of Massachusetts Avenue bridge. G. W. Oliver. 

919. CoraUorhiza multiflora Nutt. 

Below Burnt Mills ; four specimens in flower in the second 
week of August. H. W. Henshaw. 

ILEMODORACE.E. 

925. Aletris farinosa L. 

Fort Whipple; above Blagden's Mill. H. W. Henshaw. Sil- 
ver Hill. G. W. Oliver and M. B. Waite. 

IRIDACE.K 
927. Iris verna L. 

Bladensburg. M. B. Waite. 

LJfJACE.E. 

946. Smilacina stsllata De^sf. 

About forty specimens in full bloom, besides several younger 
individuals, were ol)served on a shaded rock about tbri'e miles 
above Aipieduct Bridge, ou the Virginia shore, in the second 
week of May. The author. 

947. Maianthemum Canadense iK't^f. 

^Swanip near the Reform 8cliool. G. W. Oliver. 
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\*t, Liliam Philadelphicum L. 
BrosKl Branch. 11. W. Henshaw. Glen Echo. W. H. Ah- 

lH»tt. 

956 Melanthiam Virginicnm J.. 

Several specinien^ brouj^ht to Center Market were said to have 
l»een collected near Alexandria. 

957. Vetatiam viride Ait. 

Like the preceding, brought to the market from near Alex- 
amlria. 

*96X/j. Ornitbogalam nutans L. 

R«K'k Creek, Pierce's Mill Run ; last week of April. G. Brown 
GtMxlf and H. W. Henshaw. Meadow east of Foundry Run. 
F. V. Coville. 

COMMELIXACE.K 

983. Commelina Virginica L. 

Hank near Chain Bridge, on the Virginia shore. H. W. Hen- 
shaw. 

XYRIDACE.K 

Xyris flezuoaa Miihl. 



Meadow l>eyond Silver Hill. Swamp near the Refonn School. 
If. \V. Oliver. 

ERIOCA ULOXACE.E. 

90S- Eiiocaalon decangnlare L. 
Silver Hill. G. W. Oliver. 

ryPERACE.E. 

9SS^». Cjpeias flavescens L. 

AKui»«lant along streams in the Piney Branch woods. Near 
['liuiii Briilge. The author. 

994. Cyp«iiw Michaazianns .S-huIt. 
Pond near Chain Bridge. The author. 
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998. CyperuB retrofractas Torr. 

Mount Hamilton. Lester F. Ward and the author. Along 
the Canal road. The author. 



* 1003a. Eleooharis olivacea Torr. 

Holmead Swamp ; flowering in the last week of September. 
The author. 



* 10036. Eleooharis tnberoaloaa R. Br. 

Holmead Swamp ; abundant. The author. 

1010. SoirpuB debiliB Pursh. 
Abundant in swamps near Cabin John Bridge. The author. 

1017. Eriophornm Virginicam L. 
Swamp beyond Silver Hill. G. W. Oliver. 

* 1021a. Rhynoospora oephalantha Gray. 

Holmead Swamj). The author. 

* 10216. Rhynoospora macrostachya Torr. 

Accotink, Fairfax County, Virginia. William Hunter. 

*1021r. Rhynoospora corniculata Gray. 

Sandy Landing, Maryland. Lester F. Ward. 

1022. Scleria triglomerata Vahl. 

Terra Cotta Swamp. The author. Reform School. G. W. 
Oliver. 

1024. Scleria paaciflora Muhl. 

Terra Cotta Swam}). Sauls nur.sory on the IMadensl.iurg 
turnpike. Along the Anac-ostia river niar.sh. The author. 

* 1024a. Scleria reticularis Michx. 

ilolnicad Swani}), September. F. V. Coville. 

1031(1. Caiex muricata L. 

Smithsonian Park. The author. 
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* 1031/>. Carez divulaa Good. 
North Brookland. The autlior. 

1055. Carez glaaoodea Port. 

Near the Insane Asylum. liCster F. Ward and the author. 

1083. Carez vesUta Willd. 

Terra Cotta Swamp. Tlie author. 

1093. Carez stenolepis Ton*. 

Common on the flats between Aqueduct and Chain bridges. 
Swamp near the Insane Asylum. Above Aqueduct Bridge, on 
the Virginia shore. The author. 

GR AMINES. 

XXOXa. Sporobolas vaginaDfloras Torr. 

C%>nimon in gardens in the northern i)art of the city. The 
author. 

3X12. Mohlenbergia capillaris Kth. 

Redis^covered in the old locality near Great Falls ; flowering 
in the thin! week of September. Lester F. Ward and the 
author. 

•'XXX4ti. Calamagrostis CaDadenais Beauv. 

On the edjje of a swamp, Accotink, Fairfax County, Virginia. 
William Hunter. 

XX2X. Oymnopogon racemosas Beauv. 

In thickets along the Queen's Chapel road. Lester F. Ward 
anil the author. 

XXS3a. Bromoa teotomm L. 

0|*en, dry hillside near Anacostia. The autlior. 



IJniola sracUia Michx. 
T€*rra Cotta Swamp. I..ester F. Ward and the autlior. 
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^11606. Hordenm pratense Iluds. 

Accotink, Fairfax County, Virginia. William Hunter. 

^ 1166a. Danthonia aericea Nutt. 

A few specimens collected in June, 1890, west of Tennally- 
town. G. B. Sudworth. 

1185. Panioum microcarpon MuhL 

Rock Creek. licster F. Ward and the author. 

1190. Panicum verracosum Muhl. 

Holmead and Terra Cotta swamps. Lester F. Ward and the 
author. 

* 1192a. Panicum miliaceam L. 

Monument grounds. The author. 

1195a. Setaria Italioa Kth. 
Near Ivy City. G. W. Oliver. 

1203. Andropogon macroarus Michx. 

Terra Cotta Swamp. Lester F. Ward and the author. 

('OXfFEILi:. 

1207. Pinaa pungens Michx. 

Johnny Moore Creek, Vir^rinia. Near Woodlawn, Virginia. 
WilHani Hunter. Barnabv Branch, Soldiers' Home. Lester F. 
Ward. 

* 1207a. Pinus Taeda L. 

Near Brightwood. B. K. Fernow. 

*1207//. Pinus glab:a Walter. 

A j^iu'de tree, about 3") feet hi*di, in a ravine near Tennallv- 
town; ai)parcntly introduced. G. P>. Sudworth. 

1210. Pinu3 Strobus T.. 

Near Lonir Bridge. William Hunter. 
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1211. Tsaga Canadensis Oirr. 

Acootink Creek, Virginia. William Hunter. 

FILICES. 

1216. Pellasa atropnrparea Link. 

< *:iust*way between Analostan Island and the Virginia shore. 
K. S. Iiurgej*s. Rock Creek, between Pierce's Mill and Broad 
Hun. <i. W. Oliver. 

1219. ^^oodwardia angnstifolia Sni. 

Pi no V Branch woods. Near thcKeforni School. I^ester F. 
Wanl an<l the author. 

1223. Aspleniam angastifoliam Midix. 

AlMjve Blagden's Mill, on the west bank of Rock Creek. G. 
W. i )Hver. 

1226. Camptosnras rhisophyUas Link. 
Mount Vernon. William Hunter. 

1239. Dicksonia pilosinscnla Willd. 

AV»undant along Rock Creek; Lester F. Ward and the author. 

1245. Botryohiam ternatam Swz., vur. dissectam Milldc. 

In the wood near Aqueduct Bridge, on the Virginia shore. 
Tlie author. 

1247. OphiogloBsum valgatam L. 

Very plentiful in woods near Bennings. P. Gauges. A single 
Pj»«^-iinen collected near the Reform School. Ix'ster F. Ward 
an<l the author. 

LYCOPODIArhLE, 

* 124S'y. Lyoopodinm alopecnroides L. 
S]dia;rnum swamp, Hen.son's Creek, (i. W. Oliver, 

1248r. Lycopodiam annotinam L. 
In the 8anie locality as the preceding. G. W. Oliver. 

17-Bioc. Soc., Waih., Vol. VII, 1802. 
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1249. Lycopodiam dendroideam Michx. 

Near the Reform School. Lester F. Ward and the author. 
North Brookland. Robert Ridgway. 

1253. Selaginella apns Spring. 

Common in Piney Branch woods, Holmead Swamp, Rock 
Creek, and in the ravines on the Virginia shore, between Aque- 
duct and Chain bridges. The author. Kalorama. Chunuelirium 
Run. E. S. Burgess. 

ISOETEjE. 

'^12536. laoetes riparia Engehn. 
Hunting Creek, near Alexandria. F. V. Coville. 
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PLANTS OF THE PRIBILOF ISLANDS, HERINC; SEA* 

BY DR. C. HART MKRRIAM. 



WITH I'RITICAL NOT?:S BY J. X. ROSK. 



Introductory Notk. 

Tlie present incomplete lint of the plants of the Pribilof or Seal 
IrlsitKln is based on speciniens collected by me from July 2.S to 
Aujrust 10, 1891, and presented to the National Herl)arium in 
the Uniteil States Department of Ajrriculture. The collection 
oi»n?«ists of about 1,(KK) specimens in ^ood condition, coniprisin<j; 
up^Tanls of 130 spe<!ie8. Several collections of plants have been 
ma^le on the islands before, but owin^r to the constant fo<^ were 
niine<l by dampness and mould befonj rcachinjr Washinj^ton. 
My plants were drieil by artificial heat and kept in a dry place 
on the United States Fish Commission Steamer * Albatross ' until 
their arrival at Puget Sound, whence they were transmitted 
pr<»iiiptly to Washington by rail. 

S<> far as I am aware, no previous list of the plants of these 
islands has appeared, though the Pribilof Islands are mentioned 
a:< a loc^ality under a number of species in ' Flora Rossica,' and 
Toirni*end enumerates 12 species that were brought back by him 
an«l identified by Dr. CJeorge Vasey.t The present list cannot 

♦ Bemd lielbre the Biological Society of Washinjrton. May 28, 1H1)2. 
t Cruifle of the Corwin for IHHo, 18S7, p. 97. 

t« - Bfofc. 0OC. Wam., Vol VII, lM'.Rd. (13:t) 
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be anything like complete, since I was on the islands altogether 
only two weeks and botanizing was incidental to more urgent 
duties ; moreover, only limited parts of the islands were trav- 
ersed, and the date (end of July and early August) wa^ so late 
that many plants were past flowering. On several rambles I 
had the good fortune to be accompanied by Mr. James M. 
Macoun, of the Geological and Natural History Survey of Can- 
ada, w4io will doubtless supplement my list by many additional 
records, particularly from St. George Island, where my oppor- 
tunities for collecting were reduced to a minimum. No collect- 
ing was done on Walrus or Otter Islands. 

AcKNOWLEDdMKNTS FOR THE DETERMINATION' OF SpECIES. 

The majority of the flowering plants were identified by me on 
the islands. The entire collection on its arrival in Washington 
was examined by Dr. George Vasey, Botanist of the United States 
Department of Agriculture, and was turned over by him to Mr. 
J. N. Rose, Assistant Botanist, for critical study. Mr. Rose has 
gone over the collection, verifying and supplementing my 
determinations, and has contributed critical notes on four species, 
which are inserted in l)rackets over his initials. Special groups 
have been sul)mittc(l to specialists for determination as follows : 
The (rillov's have been identified by Dr. M. S. Bebb ; the r/rasf^es 
bv Dr. George Vascv ; tlic ('(irlrc.^ ])v Prof. L. H. l^ailev ; the 
Junatcen' by Mr. F. V. Goville; the mn^^c^ except the Spha<fnum^ 
by Mrs. K. G. Britton, Mr. Jolin M. llolzinger, and Dr. V. F. 
Brotherus, of Hclsingfors, Finland; the Spliafpunth^ by Dr. C. 
Warnstorf, of Ncuruppin, (Jcrniany ; and tbe Ilvpnlinr l)y Prof. 
L. M. Underwood. Six sjK'cies of mosses collected on St. Paul 
Island by Mr. Macoun durin<i: our visit have l>een descril)ed as 
new bv Dr. H. ('. Kin(ll)erir.'^ 



Brief Dks(;ri!»tiox of the Prihilof Islands with Special 

nEFKREXCE TO THEIR VEr;ETATI()N. 

The I*ribil()f irroiip in Berinir Sea is about ooO kilometers (220 
miles) north of the Aleutian Chain, and comprises the islands 
St. Paul and St. (Jeorire, separated by about ()4J kilometers (40 
miles) of sea, and two islets known as Walrus and Otter Islands, 



^Ottawa Naturalist, vol. v, p. 175); sopiinitos issued January 12, 1892. 
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lUKiT St. Paul. St. Paul is tht* largest, nioa.suring al><>ut 23} kilo- 
niftt-rs (14 miles) inlenjrth by 12 kilometers (7} miles) iu greatest 
lircjulth : St. George is a little less than 10.3 kilometers (\2 miles) 
ill lenirtli l>y a little more than 8 kilometers (o miles) in greatest 
l»rt»iiilth. Tlie higlu>*t land is on St. George, where a precipitous 
t;lift* fronting the sea and a hill in the inti*rior exceed 27o meters 
1 IK « > ft.-et;. The highest land on St. Paul is a little over 1 83 meters 
'»»'><> feet). The group is of volcanic origin, and the general sur- 
f:i«-v is rolling, with precipitous clifls along the water fnmt in 
iiKiny jilactrs, alternating with broad valleys and basins. The 
i-litVf pre<lominate <m St. (Jeorge. In summer the islands are 
:iliii«>st <*onstantly enveloped in fog; the atmosphere is saturated 

■ th«* wet and dry bulbs registering the same), and the temperature 
i.** iinifonnly low. the thenn(mu'tcr ranging from 7° ('. (= 4o° F.) 
to 1»° r. ( ^48° F.) or rarelv 10° (\ ( r)0° F.). A good manv 
.•-now-banks were consjncuous <m St. (ieorge at the time of our 
visit, anil a few remained in sheltered places on St. Paul. Level 
moss-bogs and small fresh-wat<'r ponds abound, but the greater 
[rart ••f each island consists of extensive stretch(js of sloping or 
hillv land thicklv strewn with volcanic rocks \ meter to 2 meters 

■ 1 i U> ^ feet) in diameter, with innunuTable pit-holes between 
them. 

Oil Hearing tlie islands, if the fog lifts a little, the visitor is 

iinpre!<s«Ml l»y the luxuriance and intensity of color of the <ieep- 

;rrt.-fn or yellowish-green vegetation which com])letely covers 

the .*iiurface, as in the case of the less precipitous slopes of the 

Aleutian (*hain. This vegetation consists chiefly of rank gniss 

an<l h<)g-nioss, interspersed with multitudes of beautiful and 

-howv flowers, which are numerous enouirh to give color to 

lar»/e areas. There is not a tree or bush on either island, and 

the highest woody jdant — a dwarf willow i N<///.r retirnhifn) — 

hardly reaches the height of 7-') mm. (-^ inches) above the 

iinr^s-he<l in which it grows. Many of the side hills and Hats 

are hurieci waist deep in a dense growth of rank rye grass 

.^f/^/ //!#//* iiioflU) an<l cow jKirsnip t lit rarlruin hni(iftnn), called 

• jNHM'hkji' by the native .Meuts. A <*oarse but pleasing lupine 

i f^itphtff^ m>^//Zvi//'///*/V), a veragin;r nearly 1 nnti-r ^*> feet) in height 

aii'l very Imshy, is abundant in most parts of the islands, often 

;jn»wing in company with the lian<lsomc monksbuod ( Anmifinn 

#/#Vf/Ai«/^J///'/i*0? which, together with the i»e.ls i)( Pobmnnimn runi- 
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leum, cover nearly half the green carpet with blue and purple 
blossoms. Interspersed among the blue flowers just mentioned, 
and frequently forming large patches by itself, is the pink or 
pinkish-purple Pcdicnlaris langsdorffii. Then there are acres of the 
showy Alaska pop})y (Papaver nudkauUf)^ the individual plants 
standing near enough together to give a delicate yellow glow to 
the areas they cover. In places the moss and heather bogs are 
blue from the abundance of blue bells {Campamda lasiocnrpn), 
whoso disproportionately large flowers actually recline on the 
moss through which their short stems rise, while another species 
of the same <:enus (C. pilosa) is inconspicuous and easily over- 
looked. Other bogs are covered with the deep yellow flowers of 
(leum rossiL A blue violet ( Vloln lamjsdorfii)^ a blue and white 
gentian (Gentiana fr iff Ida), a spring beauty (Claytonia arctica), 
the Alaska oxeye (Chri/Mautheinum arcticum), a dwarf cornel 
(Conn IS iinalasceasis), and the pretty white star-flower (TVw'nta/w 
arctlca) are common in places on the moss-bogs,- and sometimes 
grow in the grass also. Beds of Omphcdodes nana chamissonis 
and Slleiir acnidis are common in spots, especially about Bogoslof 
hill and Polavina, but were mostly past flowering at the time of 
my visit. Several species of saxifrage are common, the most 
conspicuous being N. hirn/hm^ whose rich, deep-yellow Idossoms 
are inueh admired. 

The ras])hcrrios arc reprcseutod l)y two dwarf species, Rufn(9 
dcUdtiiii and R. rlnimnmani^; the former was in full bloom and 
the latter in fruit. The beautiful sea vetch {IxUhynis maritimus) 
al)ounds in a few spots, but is not generally distributed, and the 
showy lungwort (}frrk'n.^ia maritiiud) is common at Northeast 
Point on St. Paul, and was found sparingly in a few other j)laces, 
always along tlu? shore. J^rlnmla niralitf is common in a de})res- 
sion at the mouth of a large cave on Bogoslof hill, but was not 
found elsewhere on St. Paul. 

Ferns arc rather scarce, though several species occur. The 
])revailing moss of the moss-hogs is Racoinitriuin lant/f/inosum. 
Sith(f(/iniin is scarce on St. Paul, but coinmon on the low bogs of 
St. ( Jcorizc lli'ixihvv ( I'JinjH'frmn nifjiinn) abounds on both i.sl- 
aiids. lorniing extensive beds — souictinies pure, l)Ut usually 
mixed with moss. Its black uuibilicated berries were rii»ening 
early in August. Two species of Li/0)jHj(litnii occur, but are not 
connnon. 
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List of Plants Collectkd on thk I'ribilof Islands 

IN July and August, 1891 * 



richardsoni Hooker. 

Flowering specimens collected on St. Paul August 7. Not 
c«>iiiinon. 

Rmnancalos flammnia reptans Meyer. 

C 'oinnion about the edges of fresh-water ponds on St. ( Jeorge. 
Collected in flower August 10. 

Rjumncalas eschscholtsii Si'hleeht. 

Found in flower among rocks near Bogoslof hill, St. Paul, 
Au^nwt 7. 

Rammcalos hyperboreus Ilottb. 

Found in flower on both St. Paul and St. George. 

Aconitvm delphiDifolium Iic>irh. 

Abundant on both islands ; in full bloom during the latter part 
of July and early August. Those growing in the moss-bogs are 
tfuialler and more delicate than those on higher and drier 
ground. 

PApaver nadicaale Linn. 

Abundant on both islands; sometimes scattered here and 
there in the grass among other equally conspicuous flowers, but 
often growing in large beds on the moss and heather bogs, cover- 
injr auTes with handsome yellow flowers, which arc of large size; 
at height of blooming the last week of July : petals falling early 
in August. 



hirsQta Linn. 
Abundant on both islands. 



♦ He«ifefiinie the loealities as.«ijrned, it sIhmiM ])e )M>rne in inin<l that 
Dwi*<t of tlie collecting wai< done on St. Paul Island ; henre a lar>:e nunilMT 
of the ifpeciea here attributed to St. Paul alone doubtle^*>< (x'cur in equal 
MhandMOce on St George. 
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Draba incana Linii. 
Tolerably common on St. Paul. 

Cochlearia officinalis Linn. 
Common on St. Paul ; in full flower. 

Cerastiam alpinam Linn. 

Common on both islands ; in full flower. 

Cerastium arvense Linn. 

Collected on St. Paul Island by Townsend in 1885 and identi- 
fied by Dr. Vasey. 

Viola laogsdorfii Fischer. 

Common on both islands ; at height of floAvering about the 
end of Julv. 

Silene acaalis Linn. 

Common in small patches, particularly on rocky hillsides; 
past prime. 

Lychnis apetala Linn. 
Common on St. Paul. 

Stellaria crassifolia Ehrh. 

Collected on St. (leorge August 10. 

Stellaria humifusa Rett)). 

Rather common on St. PauL 

Stellaria media Smith. 
Common on St. Paul. 

Arenaria macrocarpa Pursli. 

Al)un(lant on the heather and moss l)Ogs on both islands. 
FlowiTs large, white. 

Arenaria peploides oblongifolia Watson. 

Common in moss l)Ogs near Polavina on St. Paul. 
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ina linnasi Preril. 
Common on both islands. 

ClAytonia arotica Adaiii8. 

C4>mmon on St. Paul; in full bloom the end of July. 

Montia fontana Linn. 

Tolerably common on St. Paul. 

Ivapinos nootkatensis Donn. 

Very abundant and conspicuous on both islands ; grows high 
and rank ; flowers past prime before end of July. 



maritimas Bigel. 
1 ommon in a few places on St. Paul ; in full flower July 30. 

Snbns cliamaBmoras Linn. 

Almndant on both islands, particularly on the heather bogs. 
Fruit full grown but imperfect and not ripe the latter part of 
July. 

K«bos •tallatas Smith. 

Common on the heather bogs of both islands. In full bloom 
the latter part of July ; flowers deep, rich red. 



roasii Seringe. 

Abundant on both islamls and growing in the moss bogs in 
l^aU-liea a meter or two in diameter. A little past prime in early 
August. The deep yellow flowers are showy and handsome. 

PotentUla fragifonnis Willd. 

i oriimon on St. Paul ; past prime. 

poteotilla palnstris Scop. 

Common in some of the sphagnum bogs on St. (ieorgc ; in 
flower the first week in August. 



;m braotaata Don. 

C*ominon on St. Paul. 
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Sazifraga chrysantha Gray. 

Common in places near Bogoslof hill on St. Paul. Its rich 
yellow flowers are conspicuous, though considerably smaller 
than those of S. hircidu^. 

m 

Saxifraga hieracifolia Waldst. & Kit. 
Common in places on St. Paul. 

Saxifraga hircalus Linn. 

Common in patches in the Polavina moss-bogs. Flowers 
large, yellow, and handsome. 

Saxifraga stellaris comosa Willd. 
Collected on St. George August 10. 

Saxifraga unalaskensis Sternb. 
Collected on Polavina moss bogs August 8. 

Chrysosplenium . 



Collected on Bogoslof hill, St. Paul Island, xVugust 7, 1891. 

[Acaulescent or with a single leaf, 1 to 3 inches [25-75 mm.] 
high, pubescent, pur[)lish ; radicle leaves on petioles nearly as 
long as the stems, pubescent ; blade oval, 3 to 5 lines [0-10 
mm.] l>road, 4- to 5-crenate, nearly glabrous ; involucral leaves 
several, shortly petioled, entire or 3-crenate, longer than the 
flowers ; calyx ])urple, 3 lines [(> mm.] broad, 4-lobed ; stamens 
8, half as long as sepals; disk ])rominent. St. Paul Island, 
Pribilof group. August 7, IStM. Collected by C. Hart Mer- 
riam. It seems nearest ('. (dirrnifol'nnn. The varietv trtrnndrum, 
to which all our North American forms have been referred, lias 
smaller «i:reenish llowers, 4 stamens, and more leafv stems. — 
J. N. Rose.] 

Hippurus vulgaris Linn. 

Tolera])ly common on St. (Jcorge. 



Epilobium anagaUidifoHum Lain. 

Collected on St. (Icorge August 10. 

[A peculiar form [100-1 25 n)m.] 4 to 5 inches high, erect; 
peduncle 1 !• to 1 inclies long [.')S-50 nun.]; capsule single or in 
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|>aii>. Dr. Win. Trelease thinks it must be " tlie more erect 
l«^n.ir-|>e<licelle(l form" of this species. — J. N. R.] 

Heraclaam lanatam Miclix. 

Abundant on both islands; very large and rank, averaging 
more than a meter (3 feet) in height. In full flower early in 
August. Tliis plant is called 'poochka' by the natives, who 
eat the stalks raw after peeling as we peel pie plant ; it is not 
at all bad. 

lagnsticam sooticam Linn. 
Rather common. 

CGB^oplarenm gmelini IxHleb. 
Common and rank. 

Corn as nnalaskansis Ledeb. 

Not common or generally distributed. Tolerably common on 
the moss bogs at Polavina and near Bogoslof hill, on St. Paul, 
and in jilaces on St. George. In full flower early in August. 

'Valeriana capita ta Pal las. 

Tolerably common ; pa.st prime before the end of July. 

Valeriana aylvatica Bankn. 

Collected on St. Paul Island bv Townsend and identified bv 
Dr. Va»ev. 

▲el&illea miUafoUam Linn. 
CV>mmon on ))oth islands. 

AMtmK sibiricna Linn. 

Common on a moss bog on St. Paul, between the village and 
Polavina. In full flower early in August. 



Cbryaanthemam aroticam Linn. 

C.V>mmon in places on both islands, usually in moss bogs: at 
height of flowering early in August. 

1»— Biof^ fkw. Wasm., Vol. VfT, lH»-i. 
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Artemisia globalaria Chain. 

Common in places on St. Paul, particularly about Polavina. 
St. Paul is the ty])e locality of this species. 

[It lias rarely l)een collected, and until now has been a desid- 
eratum in the National Herbarium. — J. N. R.] 

Artemisia noryegica pacifica Gray. 

Specimens determined by Mr. Rose as belonging to this sub- 
species were collected on both St. Paul and St. George, although 
the forms inhabiting the different islands are distinguishable. 

[The type form of A. norceylca, or at least the Rocky Moun- 
tain plant which passes as such, is common upon St. Paul. 
Gray, in the Syno]>tical Flora, does not extend the range of the 
species so far north. The stems are [200-305 mm.] 8 to 12 
inches high, nearly erect, and very villous (as are also the 
leaves) excejit near the ].>ase. On St. George occurs a nearly 
glabrate form, which answers to the var. pacifica, — J. N. R.] 

Artemisia vulgaris tilesii Ledeb. 

Collected near Bogoslof hill, on St. Paul, and near the village 
on St. (ieorge. 

[On St. (Jeorge Island occurs .1. r;//7'i//.s, var. ///(^.s//, but the 
heads are so much larger tlian A. rulf/aris that I am inclined to 
the opinion that tliis form should have been ke])t distinct. The 
form from St. Paul Island, although similar, has somewhat 
smaller leaves, and tliese are white-lanate on l>oth sides. — 
J. X. R.] 

Petasites frigida Frios. 
Toleral)ly common on St. Paul ; past flowering by August 1. 

Senecio pseudo-arnica Lrss. 

Common on St. Paul ; just coming into (lower the first Aveek 
in August. 

Taraxacum ofiBcinale Uvidum Koch. 
Not vcrv conimon on St. Paul ; in flower carlv in August. 

Campanula lasiocarpa Cham. 

Conunon in places on St. Paul, particularly in the drier moss 
plains ; flowers large and handsome. 



Plants of ihe Pribilof Mauds, 143 

Campaniila pilosa Palliut. 

Not common and ea«ilv overlooked. Found only between 
the village and Polavina on St. Paul ; in full flower in early 
A u trust. 

▲rmeria valgaris WilUl. 

Common in beds on botli islands; past prime. 

Primola nivalis Pallu^. 

(*ommon in a depression at the mouth of Bogoslof cave ; not 
f<»un<l elsewhere on St. Paul. Common in places on St. George. 
Xt-arly past flowering by the end of July. 



Androaace ohamaBJasme Host. 

Common on l)oth islands, but nearly out of flower hv the 
end of July. 

Trientalia aaropsea ar6tica r/^del). 

Tolerably common, but scattering ; in full flower the latter 
[•art of July. 

0«ntiana tanella Rottb. 

Collecte<l on St. Paul by Towngen<l and identified by T)r. Vasev. 

Oentiana irigida Ha^nke. 

Common and showy on some of the moss bogs near Bogoslof 
and Polavina on St. Paul ; at height of bloom about August 10. 

0«ntiana glaaca Pallof. 

Mr. Macoun tells me he found tliis gentian on St. George. 

Polamoniam cseraleam Linn. 

Abundant on both islands, flowering ijrofusdy, and often cov- 
erinjr large areas; past prime by th<.' first week in August. 

Ompbalodea nana chamissonis Ilcnlor. 

Common in small patrhes on Hognslof hill. St. Paul, but 
nearly out of flower by the first of August. 
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Carez rigida bigelovii Tuckerniaii {— C. hyperborea Drejer). 
Common on St. Paul. 

The grasses have been determined by Dr. George Vasey as 
follows : 

Phleum alpinum Linn. 
Common on both islands. 

Alopecarus alpinus Linn. 
Collected on St. Paul Island. 

Alopecuras macounii Vasey. 
Collected on St. George Island. 

Arctagrostis latifolia Griseb. 
Collected on St. Paul Island. 

Calamagrostis deschampsioides Trin. 
Collected on St. Paul Island. 

Deschampsia caespitosa arctica Va.soy. 
Common on tlie old seal rookeries. 

Arctophila fulva Riipr. 

Collected on St. Paul Island. 

Poa arctica R. Br. 

Collected on St. Paul Island. 

Glyceria angastata Fri(^'4. 

Common on the abandoned parts of the seal rookeries. 

Elymus moUis Trin. 

Abundant and rank ; the tall *rrass of the islands. 

Ferns are rather scarce on the Pribilof Islands. The speci- 
mens collected and broujzht liack bv me have been mislaid in 
the National Ilerl)ariuni an<l <'annot now be found. The same 
is true o( tlie club-mosses. The followinoj ferns were collected 
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«m the Prihilof Islands by Mr. C. H. Townsend in 1885 and 
id*.Mitirie«l hv Dr. (icorjre Vasev (see Cruise of the Coruin lor 
Ix's.V 1S.S7, p. 97): 

Polypodiam valgara Linn. 

Aspidiam spinalosam Swart z. 

Aspidiam lonchitis Swurtz. 



The following specie.^ of fjijcopodhnn was i<lentified in the 
fi.Md : 

I»ycopodiam selago Linn. 

Found sparingly in a few places, particularly on St. George 
I-iland. 



Mr. Jolin M. Holzinger htis kindly undertaken the determina- 
tion of tlie mosses. In this he lias heen assistcnl hv Mrs. E. CJ. 
Britton of New York. Dr. V. F. l^rotlierus of llelsingfors, Fin- 
lan<l. and Dr. C. Warnst4>rf of Neuruppen. (Jennany. The latter 
L* •■ole authority for the Sphagninm^ in the list of which, owing to 
the iKM'uliarities of tlie nomenclature employed, the word \fonna ' 
an'l the name following are inserted as given by Dr. Warnstorf 
in order to avoid the use <»f pure quadrinomials. Tlic Dkranum 
wa?» detennined bv Prof. (\ R. liarnes of Madison, Wisconsin. 

In the case oi Wmt^a Sphaynnms I fear a transposition of labels 
ha.** taken place, since most of tlie specimens were collected on 
St- ^^Qi^T^^a Island and only one or two on St. Paul — the latter 
fn>fn B4»goslof hill. 

Sj>e<'ies and subspecies preceded by an asterisk (*) were col- 
lwt*.-<l by Mr. James M. Macoun on St. Paul fsland in July and 
Au:rust, lS91,and described as new by Dr. X. (\ Kindberg in 
the Ottawa Naturalist, vol. v, January 12, 1S92, p. 179. 



ithyphylla Hrid. 
rollectcil on St. Paul Island. 



arQtioam Brach. 
Collected on St. Paul Island. 
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* Bryam brachyneuron Kindl^cr^. 

*Bryum froudei Kindljerg. 

Bryam pendalam Schimp. 
Collected on St. Paul Island. 

Bryam inclinatam Br. <& Sch. 
Collected on St. Paul Island. 

Ceratodon parporeas Brid. 
Collected on St. Paul Island. 

* Ceratodon heterophyllas Kiiidl)erg. 

Deamatodon aystilias Br. <& 8cli. 
Collected on St. Paul Island. 

Dicranam elongatam S<*likMch. 
Collected on St. Paul Island. 

Hypnam (CaUiergon) cordifoliam Hedw. 

(\)llected on St. Paul Island. 

Hypnam (Pleurozium) splendens Hedw. 
C\)lleoted on St. Paul Island. 

Hypnam (Hylocomiam) squarrosum Linn. 
Collected on St. Paul Island. 

Hypnam (Hylocomiam) triquetrum Linn. 
Collected on St. Paul Island. 

Hypnum (Brachythecium) rivulare Hnicli. 
(\)lle('ted on St. Paul Island. 

Mnium subglobosum \\r. ik Sch. 
Collected on St. Paul Island. 

Oncophorus wahleubergii Hrid. 
Collected on St. (lecn'L^e Island. 



Plants of the Pribilof Islands. 149 



Or tho trie ham laBvigatam Zt'lt. 
<\»IltH*tf<l on 8t. Paul iHland. 

Orthotricham microblephare Schiiiip. 
C4>llixteil on St. Paul Island. 

Philonotis fontana Brid. 

t\ilh^te<l on St. Paul Island. 

Polytricbam alpinam Linn. 
r'olle<U*d on St. Paul Island. 

Polytricbmn strictam Bankn. 
( olleited on St. Paul Island. 

Racomitriam microcarpon Brid. 
i.oliei'ted on St. Paul Island. 

Racomitriam lanaginoaam Brid. 
Collected on St. Paul Island. 

TetraplodoD mnioides Br. c^ Sc-h. 
C'ollcH^^ted on St. Paul Island. 



cacallata Si'hinip. 
i'olleeted on St. Paul Island. 



canalicalata microcarpa Kindber]^. 

^DidymodoD baden-poweUi Kindbcn;. 

Spbagnam fimbriatam arcticam .leiiK. 

SphJignom fimbriatam arcticam forma fuscescena Warnnt. 

Spbagnom Undbergii microphyllam funna brachydasyclada 
WaniHt. 

Sptaagnom ripariam Angstr. 

Spluifiiam sqoarrosam imbricatam funna brachyanoclada Warnst. 

Sf»luiCiivm aqoaiTOsam aemiaqoarroaam Hn!<:4. 
ifr-Biot. Hoc. Wash., Vol. Vll. Wjri. 
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m 

The following spec^ic^s of Ifepatiar wore collcH'ted on St. Paul 
Island and deterniinod hv Prof. L. M. Underwood: 

Diplophyllum taxifolium Nees. 

Herberta adanca S. F. (Jmv. 

Qymnomitrium coraUoides Neo^^. 



j 
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ON (WnciIARODOX MOnroM (IIIJHKS.^^ 

BY F. A. U'CAS. 



Ill his Mono^rraph of tJio Fossil Sijualidn' nftlic Tuitcd States 
f iil»h«*s :i.**sijrns the nanu* (^arrhnmdnn mortnni to two iiiroinph^tc 
t*-«*lli, statin*r that with the extM'ptionof a sin<rh' s|>(»(iinen in the 
caKinet of F. S. Ilohiies, of Charh'ston, he liad met with none 
f-W'where. The species was originally deserihed in the Proceed- 
injrs of the Aeadeniy of Natural Sciences of Philadelphia for 
1S47, pasre 26(>, the descriptions heinjr repeated in the .Journal 
of the Academy for 1848, pa<:e 140, and one of the specimens 
i«hown in figure 4o, plate xxi. 

Tlie essential part of the description C(>nsists in the statements 
that " l>oth the outer and inner surfaces are convex and ]>roini- 
nt-nt, the latter trehlv so," and ** the root is immenselv thick, an 
iiK-h and a half, and constitutes more than half the hulk of the 
t«*«»tli." The figure shows th(» tooth to have heen unusuallv 
tlik-k and swollen for a tooth of Oirr/idnHlnn, juid that the root 
wan irregular in shape. 

A. Smith Woodward, in his Catalogue of Fossil Fishes in the 
Britifili Museum, places Cnrrh(innlfHi mnrUmi, with several other 
rei>ut<xl Hpecies of the genus, in the \\>{ nf those "^^ ^ ^' recog- 
nized ujM>n the evidence of detached teeth, though it is not 
]iii|iruhaYde that some of the names are synonyms '•- '<- -;'.'* 

* UenA liefore the Biologiml S<K-icty of Washin^rton, 1m»I». i.»i», isirj. 
Sl^ Bmml. 8oc. W ami.. Vol. V 1 1, 1 8.»-j. ( I •, | ^ 



152 Liica^ — On Carcharodon Mortoni Gibbcs. 

Among the s})ecirnens of Carcharodon in the United States 
National Museum is a very perfect and beautiful tooth, collected 
by Ira Sayles in the vicinity of Richmond, Va., which agrees 
very well with Gibbes' description and figure of C. moHoni. Al- 
though very thick and massive, the specimen presents a curi- 
ously distorted and bulged appearance, precisely' as if it had 
been spread out by pressure on the apex of the tooth. On the 
anterior face are evidences of injury, and from this has undoubt- 
edly resulted the unusual shape of the tooth. The specimen 
figured ])y Gil)bcs has the same unnatural, swollen look as the 
tooth in the United States National Museum, and there can be 
no doubt but that it too is a mere abnormality, possibly caused 
by a similar accident to the tooth while young. 

The extreme rarity of exami)les of Carcharodon mortoni is in 
accord with the supi)osition that they are merely abnormal 
teeth, and as lateral cusps are lacking in tlie few 8})ecimen» 
recorded, Carcharodon mortoni Gibbes, should stand as a syno- 
nym of Carcharodon meyalodon Agassiz. 
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THE FOSSIL FLORA OF THE BOZEMAN COAL FIELD * 

BY F. H. KNOWLTOX. 



[Abstract.] 

Tlic first collection of fo.ssil plants from what is now very p;en- 
f*rallv known as the Bozeman Coal Field, Montana, was made in 
1 >71 Lv the members of Dr. F. V. Ilavden's i)artv while thev were 
encaiii|KNl at Fort Ellis preparatory to he^rinnin^ their memora- 
hlr exploration of the Yellowstone Natitaial Park. The actual 
ojllf<*tin;r was done by Dr. A. C. Peale, Mr. W. IL Holmes, and 
Mr. Joseph Savage, and the specimens were all obtained on the 
-iaine dav and from the same vicinitv, althou«'h not all at exactly 
Xiie .same spot. As the (country was at that time new and unset- 
tU-*!. tlie nearest fixed point was the military reservation of Fort 
Kllis, and the specimens were labeled by the various (collectors as 
follows: **Six miles above Sprin^j; Caficm (now known as K(K;ky 
Canon), near Fort Ellis, Mcmtiuia; '' ''A])ove Spring Canon, near 
Fort Ellis," and " Near Fort Ellis, above coal.'' 

Tht.*se specimens were identified by Prof. Leo Les(|uereux, and 
n*{»n.*sent about 30 species, nearly one-third of which were then 
rt'/arded as new to science. 

In re<*ent years (juite extensive additional (rollci'tions have 
U-t.-n made, both at the original localities and a number of newly 
disfuvere<l ones, l>y Dr. Peale, Mr. W. H. Weed, and myself. 
These, together with most of the original specimens that are 
fi»rtunately preserveil in the United States National Museum, 
have funii.shed the bjisis of the present examination. 

As at present understood, th<» flora of the Bozeman Coal Field 
eiiihnictiS 43 s|)ecies. Of this numl)er 3 are regarded as new to 
jAi-ii-nce. while a number of others are of exceptional biological 
iiit#Tcst. 

TltinnU'lflia ]H)li/inorphn Lx., sp , the Sdlis/mrhi pohfutorpha \j\., 
of the original colltjction, is represented .by a great number of 
tiiif ly preserved leaves, which are long, wedgc-sliapcd in outline, 
iiarrowe^l from above the mitldle downwiinl into a strong, thirk 
|»*-tioK', and rounded, erose or irregularly undulate or toothed at 
th#* a|K?x. The nervation consist-* of a strong midvein, eontinu- 
in^ to or vanishing just below the apex, and numerous thin, 



Bead before the Biological Society uf Washington, Mareh 10, 1S1>1'. 
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olo.^o, simple veins emerging at an acute angle from it. Asso- 
eiuted ^vith these leaves were a small number of beautifully per- 
stTvetl leaves, rei)resenting an unck«eril)ed species of Tliinufeldia, 
which is long-lanoeolate in outline, tapering gradually below 
into a thick petiole and above into a long, slender acuminate 
apox. The nervation is the same as in the preceding species. 
In the same beds with these leaves were found two fruiting cat- 
kins, at first thought to represent the fruit of the ThinnfeUlia, but 
later decided to rci)rcsent an undescribed species of Popnlas. 

IVrhajis the most interesting si)ecimens are a number of ferns 
representing the fruiting condition of what has been called 
Sphtni^litvi'is Idkr-^ii Lx., one of tlu^ most characteristics species of 
llie l)enver formation of Colorado, but now shown to be an 
Aspidium. At least one-tenth of all the specimens in a very 
large collection of jdants from the Denver formation ]>elong to 
this AspUltniii hdrsii Lx. sp.'^ 

The principal obj(»ct of tliis investigation was to ascertain the 
light thrown l)y the |>lants ui>on the (juestion of the age of the 
deposits. ries(|uereux referred the i)lants to his Lower Lignitic 
or true Laramie.-'- On tlie other liand, Professor Ward would 
incline to place them in the Fort Tnion beds; but it is now 
known that he included in h\< enumeration localities in and 
about tlie Yellowstone Park which Ix'long to a higher horizon 
than th(* HozcMuan Coal Field. 

Of the -J-J species making up this llora, l\ are nifw to science 
and t> others have never been found outside of these be<ls, leav- 
ing' r*d s])ecies upon which we must depend in determining the 
a«^e. Of this number 7 sj»ei'i<'s, of which -'> are doubtful, have 
been found in the Fort I'nion beds,! 1 in the undoubted Denver 
formation, lli species at Carhon and iuanston, Wyoming, the age 
,»f which may be Denver, an<l 11) of. the sjiecies in the true 
l^iiraniie. HycombiniiiL: thesjx'cies connnon to the undisputed 
l^-ViVcr and the l(K*alities ol' Carbon and Fvanston we have V.) 
^-..» it^. or the sauH' nundx-r as found in the true or coal-beariii'j: 

. -. •■<■ From this it ajnxars that there can be n(> nuestioii 
■ .-.i •: iu'lom:?^ to what is generally known as the Laramie, 
• ■, \ -.ieuccof ihc lo><il plant- i-^ liarilly sullicient to permit 

^..,-. v. into the lowci- and upj)rr division-; or the true 
,.. - - I ■ I the rtMM'Utly ditlereidiatcd Denver formati<m. 

. •s\ tv-n v»r interest iiiLT speries w ill I'e named, fully tlescrihed, 
. ':t.^*»*»vi it Uall. U. J^. <u'i)lo;;ieal Surviy, N... — . In j.repanition. 
.s. vau. Kept., 1S7L', p. 401>. 
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NOTE ON LOWEIl CAMIUUAN FOSSILS FUO^I 

COIIASSETT, MASS.* 

BY CIIAS. I). WALCOTT. 



Ill a howMer of rtMldisli-hrown limestone, pieki^l up l>y Mr. 
T. A. Wat.'^on on Pleasant Beach, Coliassett, Mass., an<l for- 
wanltMl to ine for examination 1)V Dr. \V. O. ('rosl»v, I found 
two riiKM'ies of Ixjwer Cambrian fi)ssils — SlraptiroUiaa rniu>t(i 
Billiiip^, and IlijoUthea commnniif Billinjrs. The orij^inal speci- 
iiien;f of Stmparolllna nnnota were found in Smith's Sound, 
Trinity Bay, Newfcmndland, in rocks of l^ower Cambrian ajje. 
This sjK.M'ies is very closely allied to Plfurotumarla (RaphlMoina) 
ftUUf^fi'ofifjfunsiii, Shaler tt Foerstc from Attleborough, Mass. 
Tlic same slender species of HyoUthes also occurs associated 
with the Attleborough form. 

It is interesting to n<»te the occurrence of Cambrian fossils in 
eastern Massachusetts, as every discovery of a species identical 
with the fauna (»f Newfoundland strengthens the correlation 
lM,-twec»n the two sections. 



* lC*?ad l>t*f«»re the Biological Society of Wuj^hington, March ID, 181»2. 
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A NEW GENERIC NAME FOR THE BERING SEA 

FUR-SEAL. 

BY T. S. PALMER. 



Ill 1851) Dr. J. E. Gray placed tlio northern Fur-Seal in a dis- 
tinct genurt, which he called (Vt//oy7i/n//.s,* and for more than 
thirty years this name has been almost universally adopted by 
writers who recognize the generic distinctness of the Phoca 
iirsina of Linnaeus from the southern Fur-Seals of the genus 
Arctocephalm. The fact seems to have been overlooked, how- 
ever, that Callirhint(sf had been previously used in entomology 
by Blanchard, who, nine years l)efore, proposed it as the name 
of a genus of Coleoptera. In 1857 Ca^llrhinmX was again used 
in her[)etology by (Jirard, who established the genus for a 
])eculiar snake (Cdl/irJu'n/ts jxitfu/fmicnsis)^ collected by the Wilkes 
Ex])cdition on the coast of Patagonia. 

Thus the name is preO(!cui)icd Ixjtii in entomology and herpe- 
tolotrv, and cannot l>e used for a «j:cnus of mannuals. I'nfor- 
tunjitelv no svnonvm of (\iU<)rhn)>is seems to be available, and 
it be(*onu,'s nt?ccssary to propose a new generic njime for the fur- 
seal of Bering Sea. TIk* name Cd/loUirifi^ is therefore pro]>osed 
as a substitut(? for Oillnrltiiiu-^ of Gray. 

* Proo. Zool. S<)(\, London, 1S.")<I, :]rv.). 

tCat. (\)lliH't. Knt., is:)0, ITJi. 

t Proc. Acad. Nat. Sci., Phila., IS.')?, 1Sl>. 

^. ha/j)^\ In'autiful ; (>tnria, a ^'■eiiUf^ of Fiir-Seuls. 
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IiKSClUITIOX OF A NKW PRAIRIK DOC; (CYNOMYS 

MEXICANU8) FROM MKXKU* 

BY DR. C. HART MKRRIAM. 



In M:in*h, l.Si>l, Mr. Clark P. Streator collected a sorie?? often 
*kiiis an<l skulls of Prairie Do^s at La Ventura, in -the extreme 
^«»^lt^n.•a>tcTn corner of the l*rovince of Coahuila, Mexico, 220 
iiiil<»s s«»uth of Laredo, on the boundary between Texas and 
M«-xii-o. Mr. Streator writes that the colon v from which these 
rtniniuls were obtained was the largest he had ever seen. The 
.•*|H-<-it*?* proves U) be new. It resembles the common Prairie Dojr 
of the Great Plains ((\ hidoririfintis)^ but difl'ers from it in being 
•**>niewliat larger and in having a much longer tail. The Uiil 
diff«-n* further fnnn that of any known Prairie I)<»g in the extent 
'Aw\ intensity of the black oh the terminal portion. Tlie black 
«-Mvers the distal half bel(»w an<l forms a submarginal band 
an»un<l the terminal half above, being both more extensive and 
!da«*k«'r in color than in hnhririmnii*. 

Tlie new si>ecies-may be known by the following description: 

Cynomys mezicanus s}). nov. 

T^fltr Ao. JiJiaJI ^ ^^^- ^ • ^'^^ Niitional Museum (Department 
of A:rric:ulture Collection). From La Ventura, Coahuila, Mexico, 
Mar. 24, Sn. Collected by Clark P. Streator. (Original No. iVl\) 

MnxjtnreineiiU, — Total length, 4P.); tiiil vert(.'bra', 107 ; hairs, 
24 -^ [worn off at tips]; hind foot, <>8. 

G*tk^ral Characters. — The largest species of the gcMUis ; similar 
t4» f%/ttomi/f* Ifidovicinnns^hni larger, with longer and blacker tail. 

f 4Jor. — Upper parts everywhere grizzled bo fly-fulvous, sparsely 
luixf-^l with long bhu'k hairs; under parts and feet bufly.- Tail 
aJH»ve: conctdor with the back, but with abroad submarginal 
lisiiid an<l tip of black, which reaches back more than half the 
k'UiTth of the tiil. Tail below: proximal half buflV like belly, 
wa?*li<-*'l with fulvous; distal half black, grizzled with bully, from 
the '-olor of the basal part of the hairs, which shows through. 

The ty|>e specimen has not completed the spring m(»lt, and 
thf- p»sterior twothirds of tin; back is pah' rufus from the wear- 
in;? away of the light tips of the hairs, bringing the subapical 
rufiiJ* zone to the surface. M<»st of the specimens have com- 
plet^^I the molt. 

• Bemd before the Biological Six-iety of Washington, May 14, ISin?. 
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Ornnial. Characters.— (^'oinpiired with C. liulovicianiis the skull 
is hroatlor and nhorter, with ahorter namal boiiea, postorbltal 
procespcs, and zygomatic arches; jugals with antero-inferirtr 
angle not only thickened to form a triangular plate, but pro- 
duced downward so as to overhang and protect from the out- 
aide the foasa beneath; horizontal part of jugal broader and 
shorter; ascending arm of jugal much thinner and not forming 
a noticeable plate between maxillary and lachrymal; audital 
bulla" larger and more inflated; baai -occipital narrower; frontal 
shield more concave ; posterior border of inflected anj^le of man- 
dible more nearly at right aglea to axis of jaw (more squarely 
truncated) ; dentition leaa masaive ; anterior face of incisors 
strongly yellow (insteadof white or faintly atraw-coloretl); upper 
incisor with an indistinct groove in front of the inner half. 

The len-ith of the nasals ecjuals the distance from the anterior 
lip of the foramen magnum to the posterior «Ige of the jialate. 
In (.'. liHhriciaiuis the nm^als are much longer. 

In cranial charactoi-s ('. tu<loricintui« arizoneiMS of Mearns, from 
Houtbern Arizona, is in some respects intermediate between true 
liuhiEiriaiuit and viexiainim, esj)eeially in the unusual develop- 
ment of the triangular plate of the jugal, size of tlie audital bulbe, 
and breadth of basi -occipital. In the other cranial characters 
here [lointcd out, ('. Mcnrtmiit differs from (,'. I. whi<iieiixiA as 
much as from C lifhiririanun j)ro])or. 



U.S.Siilionrtl 
Museum No. 


W22 
(i:i7 




Hiite, 


,j-i 


4;ii> 

4 ."> 
■.■.'.>'i 


r 
im; 

114 
10^* 
1117 
hi:! 




Skin.: Skull. 

1 


i 


•HSVM , .■(.■IKH) 


\a Vfiituni,('ci:iliiiilii. 


M;ir. L'4,-!il 


G2 






L*IHL'« :l.(H4l 




C.l 
62 


L1i427 i :!:«4ii 


.1.1 


....I.. 




iifj 1 m 



Vol. VII. pp. 159-174 September 29, 1892 

PROCEEDINGS 



OF THK 



BIOLOGICAL SOCIETY OF WASHINGTON 



r^KSrKIPTION OK A NKW (JKNUS AND SPECIKS OF 

Ml'KTNK UODKNT (XKXOMVS XKLSOXf) 

FROM THK STATK OF COIJMA. 

WKSTKI^N MEXKX). 

BY ('. IfAIlT MKKKIAM. M. I). 



Ainrmjr the many inten^stiii'j: niaininals recently collected hy 
Mr. K. W. Nelson in weHtern M(»xi<'o is a handsome rat-lik(^ 
rvMlont which .seems to he not (»nly an undescrihed species, hut 
the tyj>e of a new j^enus. In form and jjeneral external appear- 
ance it hx)lw like a rather small wood rat of tlie ^enus Xeotoma, 
hut differH from the memhers of that genus, and in fact from all 
•»ther known North American murines, in having a large and 
clffarly defined whitish spot ov(»r each eye an<l another (though 
l«*o conspicuous) helow each ear. The upp(»r lips and cheeks 
abw» are white more than half way to the eyes, giving the animal 
a very pretty as well as unusual physiognomy. The color of 
the lia^'k and upper parts gtmendly is deep tawny red or fulvous, 
while the under parts are creamy white. The skull and teeth 
pre#M?nt a comhination of characters so unlike those of any known 
ruclent that a new genus must he framed for its reception. While 
renemhling Xeotoma more closely than any other genus, it differs 
front it in many important characters. With a skull much 
like that of Xeoioma mexicfinn, it has well <leveloped supraorhital 

0^ Bmhl. Bw. W AM., Vol. V n, 1 ».*•*. ( 1 .Vi) 
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])eads like yi/rlomys, large lachrymals, a large interparietal, and 
large and greatly inflated audital l>ulhv, which differ from those 
of any murine with which I am acquainted and resemble those 
of some of the carnivores. In <lentition it combines the 3-rooted 
upper molars t)f the true murines with the non-tubercular pris- 
matic grinding crowns of the arvicolines, and has the broadly 
rounded alternating closed triangles of Ph^ndcomySj only even 
more crowded. 
The new genus may be characterized as follows : 

Xenomys * ^on. no v. 

Skull resembling that of Neotoma in general form and appear- 
ance, but differing in possessing marked elevated and laterally 
projecting supraorbital beads, much larger and heavier lach- 
rymals, greatly enlarged and inflated audital bulla*, which are 
elongated antero-posteriorly and parallel to the axis of the skull 
and to each other, instea<l of being set ol)li(iuely as in Xrotoma 
(in which genus they would meet in the middle of the pterygoid 
fossa if produced forward along their strongly convergent axes^^ 
The anterior l)order of the scjuamosal above the zygomatic pro- 
cess is marked by a projecting vertical ridge corresponding to 
the postorbital ])r()cess of (■nnirfihis, Miiodci^, and Phenacftnuja, and 
serving to indicuite the separation of the (small) tempi)ral from 
the (large;) orbital fossa. Posteriorly the s(iuamosal does not 
reach the occiput as it does in Xr(tt()in(i, but andfi about half-way 
between the ]K)steri()r root of the zygoma and the occii)Ut. Its 
])ostcrior spicule reaches the mastoid. The i»aroccipital pro- 
cesses are long and stout. The interparietal is very large and 
somewhat diamond-shaped. The condyloid process of the mandi- 
ble is long and slender and higher than the coronoid process. 

DvnUd Chdrdctcr,^. — Molars trul v rooted : the roots closed at the 
ti])s ; upper molars o-rooted ; lower molars 2-rooted. First upper 
molar with anterior and posterior roots subcvlindric and a broad 
flat root in the mi<ldl(? on the inner side, the lattiT slightly 
notched at the tip and having the appearan(*e of two roots grown 
to<:ether. Between the middle and posterior root in the speci- 
men examined is a small needle-like auxiliary or supplemental 
root about half the length of the others ; middle upi)er molar 
with 2 anterior and 1 posterior roots, the anterior on the inner 
side about double the size of the others ; last up[)er molar with 



* A'rn(nni/s: from ^i'>"v\ stninj;*', ami /«''V. ni<msi\ 



Knu <»«iiw ami Specif* uf Mnr 

^^^ 2 (inluriur ami I iicwtiiHor n)r>to; inular Hi-rifs largi' ami lajivy, 

^^Lmorh IiniAiliT than in \fOtoma ur Arvkola; rrowilH flat, pfin- 

^^Mtaittir, Duii-tultonrular. with IiroBillyrouiKleilatiil crowtlod altur- 

^^Biiatiii){ cloeo'l triantcl^as in nfmimmiix and Animlii (only iniich 

^^Hifuuiv ctiiwileilj ami tH-:mn}! no rem!iii1)lAn('et(i the niirruw tntiLS- 

^^Hvrnvly t!hiut;iiti;d I'iojin nf Xriiloni'i ; rmwn of IfiKt h>wpr nittar 

^^f Jc«>|>Iy iui-tsei) on tht-hnier favnti lUttu itntcrior to thcmirl'Ilcby 

n B narruw trciii-himt m^ntraiit nngh whioh ftirriM u fold of 

tnianicl oMiqiioty l^irwtiril iukI outward aorotui the tooth. On 

ihc outvr sidfi a short ret'iitrant an^ile pushes a loo]) of cnatnet 

obliquely forward and inward toward the middle of the long fold 

from the op|>oaite side, leading an anterior lixip, a iHMtitrior lonji, 

mnt\ a niiall closed or nearly <'1im<.hI triangh^ on the nuli<i<{i- iihout 

I Uw middle of ihu tiKilh. Tlit- rirsultinj^ jattwrn U ehftjicd lik*.- 

i)« Iritcf S- ^ilh A ^iniill rioted triangle on the outer sidu of tlit< 

nvexity, ihui diflVrin;; widvly hoth from the 'i Iransverso Ioojih 

n»(Arriivlii and I'tifnnctimi/t atui from tho ^ trntwverse loo{)s or 

? jiKltvni of Xfoti'iiiii : ujipor innsum plane or with a faint 

1 tin i-ach sidu "f the anterior face, whieh is nearly flat and 

ryellijw ; lower ineisont |ilane. convex in front, pointetl. 

In df!!»i>jiljiii^ ft^'x-^'^ '^'^ni single sjieciee* it ii« nut alwaya poi«- 

hflihlt: to diHtiuguiMh ihairly hutwran gwicric and opwilie ohar- 

t, unlvM inilcwl the genus 'la ba^ctl on a single charaeter. 

Ilu thvuvmit of the dif«.-overy of additional sjieeiet^of the present 

«o» it uiay ho foun'L that Home of the eharacl^rs here ranked 

TIC are only spoeilic or, on the other hand, that some here 

ridersd Hpocific are really generir. 

The apecicH may In- known from lln! following di»<niption : 

Xflnomf* Detsonl* i<ti. nnv. 
TyiwSo. (!{;l ,:? wl. I'. S. Saliuiiul JtiiH'uiu (l)(>[iArUm-»t of Agri- 
rilw«TnUl•lr^lnl^ Kr»iii Iludtiiiiu MntrdiiKmH, (.'oliuut, Mexloi. March 
ail, IWe. Colhi-U-I by K. W. Nelwtii. (t irisluul huihInt, ■£>»».) 

MiiuumufiiU (in n)il]itnelei>!. taken in fli-sh by collector). — 
Total l'^ti^h.:ilU>; tail vurtelme, U'i; haint. «: hind fof.t, 30; 
W^u fin dry ■kin) from crown, l**; from anterior root. 22. 

CUtnertd f'h'ir'Utern. — Size abimt that of a half or two-lhirds 

or nearly tHjUuling .Vofiinci jiwrioiim ; tail a little 

labirter timn head and hotly, well haired, particularly above; 

B iima»iiinl<il by a diatinet whilidh t^pot over eAeli eye and a 
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less distinct one under each eiir ; color of upper parts rich ful- 
vous ; under parts white ; ears about half as long as the head 
and nearly naked (sparsely clothed with fine, inconspicuous 
hairs) ; whiskers reaching back to shoulders ; fur soft. 

Color. — Upper parts fulvous or tawny-rufous, palest on the 
head and brightest over the rump, flanks, and hips; back 
sparsely mixed with black-tipped hairs; an ill-defined dusky 
ring around each eye, above which is a whitish spot about as 
large as the eye itself; a less distinct whitish spot just below the 
inferior root of the ear ; upper lips white, the white color extend- 
ing up on the cheeks more than half way to the eyes ; sides of 
face })elow eyes and ears washed with fulvous, whiskers black- 
ish ; tail concolor, dark umber-brown all round ; upper surfaces 
of feet whitish, more or less clouded wnth dusky (varying con- 
siderably in the three specimens) ; under parts creamy white to 
the very roots of the hairs except along the sides of the belly, 
where the basal part of the fur is plumbeous ; line of demarka- 
tion between colors of upper and lower parts everywhere sharp 
and distinct. 

An immature but full-grown specimen from Armeria, Colinia 
(collected March 2, 1892), lias a small whitish lanuginous tuft 
in front of the anterior base of each ear, in addition to the mark- 
in^H of tlie specimens from Hacienda Maj^dalena, already de- 
scrilKMl. This may be characteristic o( the winter pelage. The 
same si)ociiiien has white feet, and the white of the face is more 
extensive. 

Cnntidl VJuirartcrs. — The ])rincipal cranial peculiarities have 
been ])()inte<l out in the generic (l('scri])tion. The great size 
of the audital biilhe is <luul)tless a specific character, though not 
the direction of their axc^s. The bulhe are broader anteriorlv 
tlian ]K)st('ri(>rly, and curve slightly outward in front of the 
meatus, where the inflated portion is much more extensive than 
that ]>ehind it. The large size of the interi)arietal also is in all 
prol)a])ility a specific feature. In one of the three skidls its 
ant('ro-])osterior diameter along the median line e([uals that of 
the ])arictals. The ascending branches of the premaxillaries 
reach as far back as the nasals, which end on a line with the 
lachrymals. 

Ik'ittal (1i(ira('(ert<. — (The generic characters already mentioned 
are not repeated here.) First upper molar with crown more 
than half as broad as long; outer side straight; inner side 
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?-tnmgly cunvex, with one uiiterior and one iiOHterinr clo^t'jd 
Vny\*. and imt; external anil twt) internal lateral i-losed trianjilcs. 
Middle and laitt upiwr mulan ea<-h with unc anteriur and une 
fmtih'riur closed loop, and m\c lateral chMuil trian^rle on each 
sid« (sitmetiiueH the lateral triangles arc not (luite closed in the 
last tooth). Tlic anterior loojw of the second and third npper 
iiiolaTH are strongly pyrifurrn, im in Phenummya. 

Kirat lower molar with anterior half l>ent Htron^rly outnardt 
the anterior loop lookin); outward instead of forward, 'iliis 
touth \taa an anterior loop, a pTOtcrior loop, an external lateral 
I'lit^H^I triangle, and two internal lateral triangles, the posterior 
of which is closeil. Second lower molar with one anterior and 
one (KMterior clo»e<l tranaverHc loop, and one lateral cloaetl tri- 
angle on each si^le; last lower molar with an anterior ohliiiue 
4-Iusod loop, a i>06terior oblique cloned loop, and a lateral tlosed 
fi>r nearly closed) triangle on the outer side. (This tooth is 
de?M-ril>e<l more in detail in the generic diagnosis.) 

H'tiints mid HtthiU, — .\lmost nothing is known of the life his- 
tory of this interesting and heretofore unknown animal. Respcct- 
iiur the sjiecimens fr<ini HiK'ienda Magdalena Mr. Nelson writes : 
~ Not common. The two specimens obtained were caught in 
hollow trees." Another "was taken in the low dense woods near 
the mouth of the Anneria Kiver. Tliey live in hollow trees," 

.Vnuurvmrn/i {liitfii inJIeKli) "/ Xemmii/ii mifuii. 
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DESCRIPTIONS OF NINE NEW MAMMALS COLLECTED 

BY E. W. NEIi^ON IN THE STATES OF 

COLIMA AND JALISCO, MEXICO. 

BY C. HART MERRIAM, M. D. 



The well known ornithologist, Mr. E, W. Nelson, whose zeal 
and indefatigable energy have led him to penetrate many remote 
and little-known regions for the purpose of collecting mammals 
and })irds, and whose efforts have l)een rewarded by the discov- 
ery of many new species — from the Arctic regions as well as the 
arid deserts and lofty mountains of the United States — has re- 
cently directed his steps into Mexico, in the interest of the 
Ignited States Department of Agriculture. 

Diagnoses are here given of nine new mammals contained in 
the collections sent by him from Colima and Jalisco, in addition 
to the new genus and species just described {Xenotnys nehoni),^ 
Illustrations of cranial and dental characters will appear in a 
later paper. 

(tntas Qeomys. 



nelsoiu); a large s])ecies from the plani of ( ohma {(T.fuvwsvs), 
and a hirge species from the valley of Zapotlan {G. (pjmauru^). 
They may be known from the following descriptions : 

Geomys nelsoni sp. nov. 

Type Xo. {JiMi old cf . V. S. Xutional Museum (Department of Agri- 
ciiltuR' collection). From north slopo of the Sierra Nevada'de Coliiim, 
.laiisco, Mexico (altitnde l,i)SO meter?*, or <i,5(M) f(H?t), Ai)ril 11, 1S02. Col- 
lected hy K. \V. Nelson. (Original number, 248(3.) 

Mni^iurcnxiits (in niillimeters. taken from dry skin of type, 
slightly overstuil'cd ; this is the largest and oldest of the 

* Proc. Biol. Soc. Wash., vol. vii, Si^pt., 1892, pp. 150-l():i. 

(104) 



DeMfiplio 

•<^\«*ii ri|KvinHM)K). — Tiitdl It'iigtli. "250; tail vi^rU^lirti-, 

rV>i«m/ .VfiwiiemmiU. — Total lonjrtli of skull iiftype. 4'2; htmi- 
Imt luDKtli (itiTerior liji nf rorameii ma^niini to iH^Ntj^rior rim uf 
jlvcviliui of inckorj. So; xygi>iimti<^ lircjwith, 2-t; upjior itioltir 
--ri«. on nlvwk', 9. 

/.Vmrti/ fltarffUrt. — Upper Incisors liiMect^tl liy a median siil- 

n- -lie ifinaUesI of the known apwiw; nose witli a vertically 

1 11^ iiL'i naked pail nr oalloaity, lUtove wlii<'h the liairw ari! 

-ii><::. -litr. with the tipi< worn ofT; tail mthi^-r loiii; iintl naked ; 

I la« r. iiiinlrrali' ; color iJt-cp und bright chtwtnut ahovr- anil hr- 

liiw. much dci.'1'cr than in fltomyn han from Floriila and the 

.-**l».Tn Gulf rt!piun. An immature hut full-;?rown specimen 

\.. ,;.;vCij is dusky in color, and one in the molt has the an- 

- mr ]-:iT\a chtstiiut and tlie posterior dusky. 

• .1 ..../ ftuiniflrnt. — tlmmi/ii nt^mu dlflVini so widely from any 

: J. -j.Lvip» havinff the upix-r inoiwira IiIhccU^I hy a xinglc 

■ ilial di-tailorl compariHon Is hardly necessary. Con- 

-r i "ith (1. dnrkii from the Uio (iranrlp resion, it may ho 

J ii-'hcilHt a Klance hy itAiiiHcliHmallerHize, more minarely 

' Lt-4 zygomatic arches, alis^-nce uf triangular plato at the 

,...;. ;.. ;iirenor anult! of tlu^ xygomntio arch, rt-Iallvely loufior and 

■•lender nazals, xmallvr and more smoothly ronnded audital 

% and mastoids which occupy much Ic^s sitace on the 

rtpiUl pUni-, whi-ro they present a sulniuadran^inlar aurfiice. 

~lr. Nelson -ttalw that the Bjiocies "was found only in some 

a >t the ti|i[>er raneh at Uw foot of the main north slope 

e Sierm Ni-vada de Cotima, JiiUhi-h, In the upper Imrder of 

r piue Ixtit, at altout O.SO'l feel ulUtudc. Hh(ir<i it wan 

DIM), aiid wao futind in company with tliu large spetries" 

r doM-rihnl oh UfMiiy* (jimnitrritx]. Seven S{)ectnieii8 were 



Oeomys fumosus : 




e!rni.]|ISf t? "'L 1 '- K N'litiniml HH*-uuMl)i'iiiiniiicninf ABrinill- 
From Otiinu O17. .Mi-ii<'<>, Marili :'7. twrj. ri.lWleil 
k JL W. N«4*u(i. (UriBinal uiunbrr. 23:t«.) 

IfHtMurrmfnU fin miltimeler>i, taken in lle-nh hy colliH-tori. — 
tal IriiKth.'J!'^: toil rerirhm-, 8f); hind fool, 41. 
t.rt--i/ fV,'ir.)iirn. — Siicmivlinm.ahiiul 'tiualling (i.h 



166 Merruim — Descriptions of Nine New Mammals, 

upper incisors with a single median sulcus ; pelage coarse, but 
not nearly so harsh as in G, hispidm ; fore claws rather weak for 
a Geonufi* ; tail appearing naked, but sparsely sprinkled with a 
few inconspicuous hairs ; hind feet nearly naked ; belly scant 
haired, the skin showing through ; no nasal pad. Geomysfiunosujt 
seems to be more closely related to Geomys hispidus than to any 
other known member of the genus, but it is smaller than hi^pidtis ; 
much darker in color ; the sulcus in the upper incisor is median 
instead of lateral ; the cranium is mucli narrower and less flat 
interorbitally, and the angular j)rocesses of the mandible are 
conspicuously longer and project out laterally to a much greater 
distance. 

Color. — Upper part« dark sooty brown, the tips of the hairs 
faintly washed in places with reddisli brown; under parts in- 
distinctly paler. 

Mr. Nelson contributes the following information respecting 
the haunts of this species : In the vicinity of Armeria, at an 
altitude of about 20() feet above the sea, a few pocket gopher's 
hills were found, but none of the animals were taken. From 
there up the course of the Armeria river on the plain of Colinrui 
the hills become more and more numerous until from about 800 
to 2,o00 feet they are common in places. In a Hat overgrown 
with wild fig, mesquit, and cocoanut palm trees near Colinia 
City I secured eleven of these animals. Thev seem to live in 
isolated and limited colonies, between wliich, in apparently 
e(iually favorable ground, tlu^v occur singly and rarely. One 
colony of considerable size ()('cu])ies an open grassy area in the 
limestone belt between Colima and the volcano. Others were 
seen along the sandy border of the Armeria river bottom, whore 
a growth of low bushes had started up, and another in some 
thick thorny woods on a dry bench bordering the Colima riv(»r 
a few miles below the ciiv. 



Geomys gymnurus sp. nov. 

Tvpc Xo. \M]'\ '? ad. r. S. Xationjil Musoiini (I Apartment of A^!-i<nilt- 
nrc colU'ctioM). From Zapotlan, .hilisoo, Moxico, April Ui, 1SU2. (V>1- 
lo('t('(l l)y Iv \V. Ni'lsoii. (<)ri<rinal miinl>or, 24(U) ) 

}fr(i.stirnnrnf.'< (in niilliineters, taken in ilesh by collector). — 
Total Ien*rtb. .')42 : tail V(»rtcbne, 9o : bind foot. oO. 
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firneml Characters. — Size very large, about equalling G. ynexi- 
rrtitNJi, but differing conspicuously from that species in having 
the tail naked instead of hairy. Upper incisors with a single 
median furrow. Color of type an<l other specimens from tlie 
Za|>otlan valley, uniform reddish brown with a dusky or fuligin- 
ous patch behind each ear and a larger one on the nose. Speoi- 
nieiis from the base of the neighboring mountains (Sierra Nevada 
d<' ( olima, Jalisco), here referred to the game s|)ecios, are nmch 
darker, und two from high altitudes are uniform dark sooty- 
fduiiibeous. The latter, Mr. Nelson states in his notes, occur 
in cmniMiny with the small species here dc*scribed as (weonnjx 

t44 Ijtffli t. 

The skull of this spcn-ics is huge, and the under jaw in par- 
ti* -ular bears a striking superficial resemblance to that of -'ly>/o- 
d'tntin. The angular processes projeiit out laterally to a consid(T- 
aldy >;n^.U<T distiince than in Gcnnnjs incxiniiuiA. 



(ienus Neotoma. 

Tlie collection contains a series of two heretofore unknown 
!«pecies of X^/tfrnia. The first of these, obtained at Manzanillo, 
in the state of Colima, is the largest and handsomest species 
known, and I take pleasure in naming it Xeotonui aUeni, after Dr. 
J. A. Allen, of the American Museum of Natural Historv, in New 
York, in recognition of his valuable contributions to the mam- 
malogy of Mexico. It is remarkable that so large and con- 
^picuou« an animal should have escaj)ed <lescription until the 
present time, particularly since it is commim in the immediate 
neighliorhood of one of the })rincipal seaports of western 
Mexico. In the pattern of the enamel folds of the la,st lower 
molar it differs conspicuously from typical Xento nifty iis i)()inte<l 
out in detail beyon<l, and nuiy merit subgeneric recognition. 
It it* represented by more than 20 specimens in excellent 
condition. 

The other species (X tennirauda) is much smaller, less than 
half the size of A^. alleui, and was obtained in the Sierra Nevada 
de Colima, in the state of Jalisco. It is represented by seven 
fffieeimens. 

The two ppecies may \ye known from the accompanying de- 
scriptions : 

8oc. Warv., Vol. Vlf, 1892. 
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Neotoma alleni (i\). nov. 

Type Xo. J J I S 2 c? ii<l- U. S. National Museum (Department of Agricult- 
ure collection). From Manzanillo, Colima, Mexitv), January 2«, 1892. 
Collected by E. AV. Nelson. (Original number, 1700.) 

Measiirements (in millimeters, taken in flesh by collector). — 
Total length, 472*; tail vertebnc, 225 ; hairs, 4 ; hind foot, 46; ear 
(in dry skin) from anterior root, 29. 

Getural Characters. — Size much larger than any species hereto- 
fore described ; ears ratlier large and si)arsely clothed with fine 
hairs on the posterior surfaces ; tail shorter tlian the head and 
body, blackish, sparsely haired, the annulations and scales dis- 
tinctly visible above as well as ])elow ; upper parts deep tawny- 
red or rusty. 

Color. — Upper parts from forehead to base of tail deep fulvous 
or tawny-ferruginous ; nose and sides of face mouse-gray, tinged 
with bluish in some specimens ; under surface whitish, the tips 
of the hair only being white and the i)lumbeous basal portion 
showing through ; upper surfaces of feet whitish, more or less 
clouded with duskv; tail ])lackisli all round. 

Cranial CJmracters. — ^SkuU largest of the genus. Total length 
of type. 53 ; basilar length (from inferior lip of foramen magnum 
to posterior alveolus of incisor), 44; zygomatic breadth, 27.50; 
length of upper molar series on alveolus, 11 ; cranium strongly 
marked by muscular impressions; superciliary ridge strongly 
elevated and continued ])osteriorly across the outer lialf of the 
parictals and interparietal to the occiput; inter{)arietal sub- 
([uadrate witii a i)()stero-luteral wing on each side; ascending 
ramus of premaxillary short, barely reaching plane of lachry- 
mals, and but slightly exceeding the nasals; antorbital slit with 
a tubercle at inferior base; audital bulhc small, connected bv a 
l)ony process with the hamular processes of the pterygoids; 
molar series verv large and lu^avv, about one-fouith the basilar 
length of the skull ; first and second upper molars with a lateral 
closed triangle on each side ; last lower molar shaped like the 
lctt(?r S. '*^^ ill Xenomi/s^ but diticring from Xfuomi/s in having a 
shallow rci'iitrant angle on the outer side opposite the deep 
fold from the inner side; infracondyloid notch of mandible 
broadly open an<l but slightly concave. 

Mr. Nelson writes that in the neighborh(M>d of Manzanillo this 
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Iat^v and handi^oinc wood rat " is abundant everywhere on the 
lowtT |»art4 of the wooded lull slopes and adjacent dry ground 
ciivt-red with nieH(|uite and other seed-bcarin<^ tretjs. It is strictly 
nfM*tunial, and usually lives in holes or burrows at the foot of a 
tn-v or umler some convenient shelter, from which it« pathway 
• »r trail, neatly cleare<l of brush, leave-*, and twij^s, leads away. 
It liv<*s also in ledges of loose rock, and in a few such jdaces 
^irnall eollec'tions of sticks, shells of land crabs, and other Xeotoma 
bric-a-brac were found. These were rare, however. Where the 
animals are common these trails intersect one another and form 
a network on the brush and tree-covered slopes. Sometimes 
their runwavs reach down on the low wooded fiats close to the 
triiOfiSt, but they are not common in such places." 

Neotoma tenaicaiida sp. nov. 

Ty|»t^ No. lllii c? a<l- t'. S. National Museum (I)e|iartnient of Agri- 
f-iiltar\» <"*^»II«rtion). Fnuu north n\o]}0 of the Sierm Nevada de Col ima, 
J:&lii«-r>, Mexico (altitude :{,<r>0 ineterH, or 12,()l)l) feet), April i:\, 1S92. 
i 'tlU'tae*! by K. W. Nelwm. (Orij^nal number, •-M4<».) 

M*«vtHreinenU (in millimeters, taken in tlesh by collector). — 
Ti.tal length, 34(»; tail vertebne, \m\ hind foot, :il. 

iimrral Cfianiclers. — Size smallest of the known specit^s, being 
sHirhtlv smaller even than .V. mcx'miwi ; tail xlender and sparselv 
Fiaire^l, bicolor; ears rather small, sparsely haired; fore feet 
?«4)ile<l white*; hind feet whitish, clouded with dusky. 

Oflnr, — Upj>er parts dark brown, more or less suftuse<l with 
yellowish fulvou.s, particularly on the neck and shoulders, pjuss- 
ing inU) dark fiilvous on the Hanks and hips : under parts s<»iled 
irhite (the plumbeous basal color showing through), with a 
nalnion i>atch on the inner side of each axilla; tail bicolor, 
duj^ky above and whitish below ; fore feet and ankles soiled 
white: hind feet whitish, strongly <*louded with dusky prox- 
inially Uhe dusky fading out in passin.r over the metatarsals) : 
t4it^ pure white. 

f'rftfiinf find Dental i%ii'iirlvrs. — Nasals rather short, not reach- 
in:r plane of lachrymals, ascending rami of prcmaxilhc ending 
•*n plane of lachrymals ; au<lital bulla* rather large for a Scntnmti: 
molar series narrow, with sharply angular pnsnis; tirst upper 
molar with an internal lat<»ral clos(»d triangle : lower molars with 
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the transverse loops long and narrow, the inner reentrant angles 
about twice as deep as the outer ; first lower molar with anterior 
loop double, forming a projecting antero-external loop and an 
internal lateral loop. 

Mr. Nelson says of it : "A small wood rat was found living in 
crevices in the rocks, at an elevation of 12,000 feet, on the north 
slope of the Sierra Nevada de Colima." This is in the upper 
fir belt. 

At Zapotlan, in the valley below, he obtained five specimens 
of a form similar to the present but slightly larger and with eon- 
color tails. 

Geiuis Sitomys. 

Among the small rodents collected are numerous specimens 
of two mice which in general appearance look almost precisely 
like the common house mouse (Mus mtiscalics)^ but are still 
smaller and have shorter tails. They may be roughly separated 
into two series, according to size. The smaller is a form (or 
.sul)species) of Sitomys toyloH, which was described by Mr. Old- 
field Thomas a few years ago from specimens obtained at San 
Diego, Duval county, Texas; the larger aj^parently is an unde- 
scril)ed speries. hero designated as 



Sitomys musculus sp. iiov. 

Type X<». \-,\ll ^^' a<l. V. S. National Museum (f>epai1ineiit of Aj^ri- 
cuUure colU'ction). From near Coliiua City, Mexico, March l>, 1S<.)2. 
(V»ll('('tLMl hy K. \V. Xolsou. (Ori^rinal iunu))er, 2(J.V).) 

Mni.><it.i'('ii)rnt.>< (in niillinietors, taken in llesli by collector). — 
Total length, 12.*>; tail vurtel)ra', 4S ; hairs, 1 ; liind foot, 17: ear 
(in dry skin) from anterior root. .')..'). 

(iciir.rd/ (lifii'drtrrs. — In size, color, and external appearance 
Si((nin/.'< iinisruJn.s looks almost cxactlv like a small common 
house mouse [Mn.^ /////.^7•////^s), excej^t that the tail is shorter. It 
is smaller than any known speci(^s of Silnmi/s except N. (at/iipri^ 
from which it ditVers in being somewhat larger, with longer eai's 
and tail and larger hind feet. It is not ({uite so dark as typical 
.S'. ((lyhfri, either above or below. The hind feet measure 16 or 17 
mm., while those of S. taylon measure only 18 or 13.5. Twenty- 
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three 8f)ecinien8 have been received from Mr. Nelson from 
(.'oliiiia Citv ami Armeria, Colima, and from Plantinar and 
Za{Kitlan, Jalisco. 

Ojior. — Upper parte uniform dral>-gray, slightly grizzled with 
hlack-tipped hairs and faintly tinged with tawny, precisely as 
in MtiJt mtiitculfts; under parts bufl'y, the basal part of the hairs 
pluinl»eous, without sharp line of demarkation ; tail above, con- 
color with back ; slightly paler below. 

Crasiitil awl Dental Characterx, — Skull similar to that of <S*. Uuj- 
hiri, hut larger ; first and second upper molars relatively shorter 
and thicker; anterior cusp of first upper molar not distinctly (if 
at all) bi-tulK*rculatc when young; in S, taj/lorl it is conspicu- 
oaslv bi-tuberculate. 



(remm Arvicola. 

Mr. Nelson obtained a series of 18 specimens of a new 
!*|iei-iert of Arricola on the Sierra Nevada de Colima, in the state 
of .JaliHCo, Mexico, during the latter part of April, 1892. The 
j«pecies l>elongs to the western section of the sul)genus Mffnomett 
( i.haracrterized by lacking the postero-internal loop of the middle 
apiK.'r molar) and is related to Arricola inogoUnnensis of Mearns 
fn«ii the pine plateau region of Arizona, but Ls larger, with the 
tail and hind feet longer, and is much darker in color. It differs 
al!«4i in cranial characters. 



Anricola phseos np. tiov. 

Tvpe Xo. JjISJ ? 2a\. r. S. National MuHtHiin ( IX»partiiient of Agricult- 
are o^llection ). From north hIoih? of the Sierra Neva<la <le Colima, Jalinco, 
Mexico (altitude, 10,()00 feet\ April 21, 181K>. C^ollwted by E. W. Nelnon- 
ii>ngiiial number, 25lft.) 

# 

MewpimiienUt (in millimeters, taken in fii»sh by collector). — 
Total length, 15*5; tail vertebra*, 34; hairs, 4; hind foot, 2O2 ; 
t^T fn>m anterior root, 14 (in dry skin). 

i^tlor. — Upper parts dark bistre, grizzled, and thickly inter- 
f<pen»ed with long black-tippe^l hairs ; under parts plumbeous, 
more or less washed with dilute tawny-drab ; tail indistinctly 
bicolor, sooty above, paler below. 
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Cranial and Dental Characters. — Skull resembling that o( Ar ci- 
cala mogollonensis in general form and in the vertical expansion 
of the middle part of the zygomatic arch and the deflection of 
the short nasals. The incisive foramina are a little more than 1} 
times the length of the premaxillary symphesis; the audital 
bulke are large and smoothly rounded ; the last upper molar has 
two lateral closed triangles on its outer side, and the first lower 
molar has 8 lateral closed triangles on the inner and two on the 
outer side as in typical Mjjuoiaes, but the middle upper molar 
has no trace of the postero-lateral loop characteristic of the 
members of that section from the eastern part of North America. 



Genus Sorex. 

No shrew of the restricted genus Sorex has been heretofore 
known from Mexico, though a single species has been described 
l)y Alston from Coban, Guatemala. It is of special interest 
therefore to record the fact that Mr. Nelson had the good fortune 
to secure specimens of two species on the north slope of the 
lofty Sierra de Colima, in Jalisco, neither of which appear to 
have been descril)ed. 

One of these, whicli I luive named Smrx oreopf>lus, was found in 
Arricola runways in grassy places at an altitude of 8,050 meters 
(10,000 feet) ; tlie other, liere named Son\r sau^^sarei, was captured 
at the base of a rocky ledge in a slicUered canon at an altitude 
of about 2,440 meters (8,000 feet). Tlie latter species may be 
readily distinguislied from tlie former by its much longer ears 
and tail, by the color of its under parts, and by cranial propor- 
tions. In the relative size of the lateral unicuspidate teeth both 
of these shrews resenii>le Sorex duhHoni from the Saw Tooth 
mountains of Idaho, though the height of the teeth is much 
less * The first and second upper unicuspids are subequal ; the 
third and fourth likewise are su])e({ual and about half the size 
of the first and second; the fifth is in the tooth row and dis- 
tinctly visible from the outside, but is considerably snuiller in 
.vni.-oinrri than in orropfAn.s. 

Three specimens of >'. o/voyij/^/.s and two of S. musfttrrei were 
obtained. They may be known from the following descrii)tions : 



■•*^Soe North American Fauna, No. 5, 1S91, p. o,*>. 



IhJicriptionK of Xinc NfW }fammah. 17o 



Sorez oreopolas^ sp. nov. 

Ty\tc Xo. i-.i^i -^ ^t\. v. S. Nationiil Museum (Department of Ajrri- 
i^iiltiin* o>lle«'tion I. From the Sierra <le Colima, Jalisco, Mexico (altitudi*, 
HVBIO fet't). April 22, 1892. (\>Ueete<i l)y K. \V. Nelson. (Ori^riiml nuni- 
Jirr. 2.>17.) 

Med'turemenU (in niilliinetcrs, taken in flesh by eollootor). — 
T«^»tal len>rth, IfKj; tnil vertebra^ 80; hairs, 1} ; hin<l foot, l-l 

frf-ttei'tif C*hanirterM. — Size rather lar^jje ; tail short; ears short, 
-•siix-ely prf>trii<ling beyond the fur. 

^*>/#>r. — rpper j)art.s uniform sepia-brown, with a * pcpper-and- 
?*ali * appearance; under parts uniform dral): tail bieolor, ron- 
•••»l«»r with the upper and lower surfa<»es of the body, but darker 
nwir the ti[) on the under si<le. 

Cniuini (tad DeaUd Charartn-K — Skull smaller than that of S. 
*>rtv,p0^itA, with rostral portion narrower and more eom]>ressed : 
tin*t and .•<eei)ud lateral unieuspidate teeth sube^jual and largest : 
ihiril and fourth sube<iual and about half as large as the first 
and -ei-onil; fifth rather large, plainly visilde to the unaided 
evf from the outer side, and wholly in the tooth row; consi^l- 
erably longer a!itero-j)ost<»riorly than in S. stuisiinirl. 

Sorez saasaareit sp. nov. 

Tyi-H* No. J*:l;J ? tt<l. V. S. National Museum ( DeiwirtnuMit of .V>rri- 
mhnn* i^oHoi'tion). Knmi the Sierni de ( 'olima, .IaliscH>, Mexii-o laltitude 
^^Mi feet), April 2:i. l«>2. (N)lle<-te<l by K. W. Nelsrm. (Orijrinal num- 

MffiJtiiremfnU (in millimeters, taken in flesh by collector). — 
Total length, IL'); tiiil vertebra*, 4S : hind foot, 14. 

^Unrrnl (JhinwUrA. — Size about equalling that of Xm-cx (//voyi//- 
\»9f^, but witli tail an<l ears considerably longer (tail about as 
l«»n;; an the l»ody without th<? Iu»ad : ears protruding conspicu- 
i»a-ly lK*yond the fur). 

f'tJnr. — rpiKjr [>artt) Hepia-brown, slightly darker posteriorly; 
under parts dral>-gray on the throat an<l breast, clouded with 

* \»tfS»»r:oA,o^\ mouDtain-liauntin^. 

^ XaJiitf^l in honor of Profe«»or Henri De Siaussure, of (Jeneva, Switzer- 
Ufvl, who di*oril)e<l a nuuilier of new manunals from Mexico mon» than 
thirty yettna^. (Rev. et Majf. Z<x)l., xii, IH<J0; xiii, lK<il ; xv, \Hiu\,. 
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sooty over the belly ; tail above ooncolor with the back, slightly 
paler on the basal half below. 

Cranial Characters. — Skull somewhat larger than that of S. 
oreopoliis, with rostral portion more swollen ; first and second 
lateral unicuspidate teeth subequal and largest ; third and fourth 
subequal and al)out half the size of the first and second ; fifth in 
the tooth row and distinctly visible from the outside. Though 
the first and second unicuspids are apparently equal in height, 
the second is really slightly larger than the first owing to its 
higher point of origin. • 
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THE OrrURRENCE OF COOPER'S LEMMING MOUSE 

(SyyAPTOMYS COOPERI) IN THE 
ATLANTIC^ STATES * 

BY Dr. C. hart MKURIAM. 

St/nnptoitnja nmprri is one of the rarest of North American 

maiiiiiials. B(»th ^eniis and s])eeies were (h'serihed and named 

;>►'> vears ajro bv Professor Baird in a i)ecuHarlv informal wav, in 

•Millie remarks under the ^enus Myodrx in his great work on mam- 

iiiiils puhlishe<l in 1857 (Paeific W, R. Reports, vol. virr. 1S.")7, 

|.j». .V><>-.V>.S). The description was l)ased on a ver}* im])erfeet 

-*l»e<*inien from an unknown locality, transmitted hv Mr. William 

Cooper, of Hohoken, New Jersey. Of its probable source Pro- 

ft.'?4?ii>r Haird .said : ** The animal is undoubtcillv North American, 

probably from the New En^rland statr's or New York; possibly 

tp>iii Iowa or Minnesota.'' The type specimen lacked three feet, 

th<.- tail, and the skin of the head. Another badly damaged skin, 

lacking lM>th head and skull, accompanied it and may or may 

iii>t have belonged to the same species. 

The noxtypecimen of which we have any record was captured 
near Hri»okville, Indiana, in isr»(;, by Kufus Havmond, and bv 
him tnin.S!nitted to the Smithsonian, but its identitv evidentlv 
wa.** not made known until much later, for the sj»ecies is not 
iiientione<l by Haymond in his annotated list of the • Mannnals 
fi»und at the present time in Franklin County,' Indiana, pub- 

♦ Head at a mcetiiij: <»f the Pjiulo^riciil .Srj<*iety of Wusliiiii^ton, Nov. o, isi)2. 
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lishecl in 1869 (First Annual Report, Geol. Surv. Indiana, 1869, 
203-208). 

The first i)ul)lislied record after Baird's original description 
seems to have appeared in 1874 in Cones' ' Synopsis of the Muridce 
of North America' (Proc. Acad. Nat. Sci., Phila.. 1874, 192-194). 
In this paper Cones mentioned specimens from Indiana, Illinois, 
Minnesota, Kansas, Oregon, and Alaska, l)ut it is probable, if not 
absolutely certain, that those from Oregon and Alaska do not 
l)ertain to the species under consideration. . 

The only locality in which Sipiaptr)mijii has l)een found in any- 
thing like abundan(»e is the neighborhood of Brookville, Indiana, 
where Mr. Edgar R. Quick and Amos W. Butler have obtained 
a numl)(»r of specimens. This, moreover, is the easternmost 
locality from which any i)ositive record has l>een published. (See 
Am. Nat., vol. xix, Feb., 1885, ])p. 113-118.) 

In April, 1888, Dr. A. K. Fisher, while hunting at Munson 
Ilill, Virginia (only about five miles from the city of Washing- 
ton), found a number of 'pellets' of the Long-eared owl (Asia 
iviUoniaiiKs) under a tree in which one of these owls habitually 
roosted. In examining these ' pellets,' which were made uj) 
almost wholly of the remains of small mannnals, I was surprised 
not only at the large number of individuals and species repre- 
sented, but also at the discovery among the rest of three more or 
less })erfect skulls of Si/n(ijff<>ni>/H roopcrl. The total number of 
skulls found in these pellets was 17(), of which 137 were of mice. 
20 of shrews, and 13 of birds. The mice and shrews were i)osi- 
tivelv identified as follows: 

Arrirold rijHir'nui Uo 

Arncnhi pimiormn 24 

J/«.s' muiirulfis . . lo 

Sifiiaptointfs coopcrl . .'J 

lihir'nin txiUpes 2.3 

Bhiniia hnricdutfa o 

Total la'J 

A vuar and a half afterward a sinirle skull was taken from the 
stomach of a l^arred owl {Si/nninn iirhiiJ()i<iin}) killed at Alfred 
Center, New York, October 11, ISSi), and still later another was 
found in the stomach of a lved-tail(Ml hawk < Ihifco horcdlls) killeil 
at Sandy Spring, Maryland, March 21, 1S9:). These specimens 
were exhibited at one of the meetings of the Biological Societv 
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but publication was deferred in the hoi)e that a specimen of the 
animal itself might he obtained. 

During the pa.^t season 1 had the good fortune to capture two 

sfieciniens of Si/naptomi/M on the summit of Roan Mountain, 

North Carolina, in traps set for shnnvs {Sorex) and red-backed 

mice (Erototnyji), The first of these, an adult male, was caught 

Aujrust 21), 1802, at the mouth of its runwav in a bed of drv moss 

overrun by mountiiin bluets {ILmatoiua tterpijUifolia) in the edge 

of a grove of balsam firs (Ahiafrazcri), The second specimen, 

an adult female, was caught September 8 in a wet sphagnum 

In.^jt nciir the spring that supplies the C'loudland Hotel with 

water. Both were tiiken at an altitude of 1,830 meters (above 

#i,iHM.) ft.). Hefore leaving the mountain these specimens were 

ssliown to Mr. Elmer U. Edson, a young man temporarily resid- 

iii'j: there. Mr. Edson promised to set the * cyclone' traps left 

with him, in the hope of securing additional specimens, and has 

Imxti rewarded by the capture of two adults — one in the same 

sphagnous bog from which my second sj)ecimen came, the other 

in a jrrove of balsams on the dry sunnnit. In view of the records 

hc-re published from North Carolina, Virginia, Maryland, and 

New York, it seems not unlikely that Baird's type really came 

from the latter State, or possibly even from New Jersey, the State 

in which the donor of the specimen, Mr. Cooi)er, lived. 

I Vrs4>ns interested in the capture of rare manunals will do well 
to keep a sharp lookout for this species in the cooler parts of 
Peiiiwvlvania and New Jersey. 
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Prof. L. F. Ward spoke upon The Flora of the Trinity 
Division on the Comanche Series in Texas, exhibiting 
specimens and a manuscript and drawings prepared by Prof. 
W. M. Fontaine.* Prof. Ward's communication was dis- 
cussed by Messrs. Stanton and Hill. 

Mr. C. H. Townsend read a paper entitled Sea-Otter 
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Merriam. 
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Society. 

The Rev, SheMun Jnokson apoko on The Introduction 
OF REHiOKBK IN ALASKA.* The subject WHS further tiis- 
cussed by McsKro, (iiU, Stejneger, Mcrriani, Dall, Ever- 

inn. Townscml and Nonlfeldt. 
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iMnitwed by I>r. Wni. A. Hammond and Prof. M'ard, 
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thij WW taci relftlive to the Cedar Wax wing lAmptlu 
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' Stw York M«<llciU JonmnI, Wii. pp. 857-663, 685-682, flga. 1-28, 
F 17 aad M. 1893. 



viii Proceedings, 

Mr. E. M. Hasbrouck gave a communication on The Breed- 
ing OF THE Bald Eagle near Mount Vernon, with an ex- 
hibition of eggs. Comments were made by Messrs. John Bur- 
roughs and Ward. 



Two Hundred and Ninth Meeting, 
March 25, 1893. 

The President in the chair, and thirty-five members present. 

Dr. William C. Rives of New York was elected a corre- 
sponding member. 

The President announced the death of Dr. George Vasey, 
Botanist of the Department of Agriculture, and of Dr. Henry 
Clay Nelson, United States Army, both mem])ers of the 
Society. On motion by Mr. Walcott, it was voted to appoint 
some member to present a biographical sketch of Dr. Vasey. 
The President appointed Mr. Coville. 

L. M. McCormick presented a paper on A Hybrid Between 
Pyranga rubra and Pyranga erythromelas.* The paper 
was discussed by Messrs. Howard and McCormick. 

Prof. E. W. Doran read an article on the Development 
OF the Intestines of Tadpoles. Remarks were made upon 
the su])ject by Messrs. Dall, Kiley, and Reyburn. 

Dr. Tlieobald Smith addressed the Society on The Bac- 
teriology OF Potomac Water and its Bearing upon San- 
' itary PRom.EMS. This pai)cr gave rise to a long discussion, 
in which Messrs. Lucas, Dall, Reyburn, Howard, Waite, 
Riley, and Smith participated. 



Tw'o Hundred and Tenth Meeting, 

April 8, 1893. 

Dr. C. Hart Merriam in the chair, and twenty-five jx^rsons 
present. 

*The Auk, Vol. x, pp. 302-303, July, 1893. 



Proceedings. ix 

Mr. F. V. Coville spoke upon the Characteristics and 
Adaptations of a Drsert Flora.* llemarks followed upon 
the same subject })y Messrs. Smith and Evans. 

Mr. C. W. Stiles discussed The Cause of Measly DucK,t 
exhibiting microscopic sj^ecimens of the disease and the para- 
site causing it. The su})ject was further discussed by Messrs. 
Merriam, Th. Smith, and Gurley. 

Dr. R. K. Gurley read a jmper on Natural Selection as 
Exemplified by the' Cackling of Hens, which was dis- 
cussc<l hv Messrs. Luc^s and Van Deman. 

Prof. J. W. Chickering spoke upon The IkriANiCAL Land- 
?<'AFE.J His i)ajx3r was discussed ]>y Messrs. Merriam and 
Lucas. 



Two Hundred and Eleventh Meeting, 

April 22, 1893. 

The President in the chair, and thirty persons present. 

Mr. O. F. Cook presented Notes on the Natural His- 
tory or Liberia. Mr. Cook's conmumication was discussed 
by r>r. GiH. 

Mr. J. N. Rose treated of Two Trees of Jx^onomic 1m- 

POBTANCE from MeXICO.§ 

I>r. V. A. Moore made Observations on the Distribu- 
tion and Specific Character of the Strei-tococci (iroup 
or Bacteria. !; The suliject was discussed l)y Dr. Th. Smith. 



*A rikApter of botany of the Death Valley Expedition. <Contribution8 
firom the U. S. National Herbarium, Vol. ix, pp. 33-55, 1893. 

^'SaVtA on Panuntes— IS: On the Presence of Sarconporidia in Birds. 
<<BoU. Bar. An. Indust., No 3, U. S. Dept Agric, pp. 7))-88, pis. ii-iii. 

{Science, N. Y., xxiii, pp. 118-119, March 2, 1894. 

{A new TtM^ia from Mexico and Central America : TaMmia Donnell- 
SmdfM. <Bot. Gaz., Vol. xvii, pp. 418-419. A new Bumelia from Mexico 
(B. Palmeri). <Garden ani Forest, vii, p. 195, 1894. 

jlObtrvations on the Morpholos^y, Biology, and Pathogenic Properties 
oi tfrentjr-eigfat Streptococci found in the investigations of Animal Diseases. 
<ifoll. Bar. An. Industry, No. 3 (U. S. Dept. Agric), pp. 9-^, 1893. 



X Proceedhigs. 

Dr. Erwin F. Smith considered Peach Yellows and Plant 
Nutrition.* 



Two Hundred and Twelfth Meeting, 

May 6, 1893. 

The President in the chair, and nine persons present. 

L. H. Dewey presented a paper entitled Geographic Dis- 
tribution OF Grasses in the United States. Mr. 
Dewey's article was discussed by Messrs. Coville and 
Palmer. 

Dr. Erwin F. Smith spoke On the Symbiosis of Stock 
AND Graft. Further remarks upon the same subject were 
made by Messrs. Coville, Riley, and the original speaker. 

Dr. Theobald Smith described A New Sporozoon in the 
Intestinal Villi of the Ox.f 

The Communication was discussed by Messrs. E. F. 
Smith, Riley, and Theobald Smith. 



Tv\^o Hundred and Thirteenth Meeting, 

May 20, 1893. 

The President in the chair, and twenty-eight persons 
present. 

Mr. Charles Schucliert was elected an active member. 

The following coniinnnications were presented. 

Dr. V. A. Moore read on The Distribution of Pathogenic 
Bacteria in the Upper Air Passages of Domesticated 
Animals.:j: 



^Experiments with Fertilizers for the Prevention and Cure of Peach 
Yt-llow-s, 1889-92. <Bull. Div. Veg. Path., No. 4, U. S. Dept. Agric, 197, 
p. 33, pi., 1893. 

t Preliminary Notes on a S| >• >rozo('>n in the Intestinal V^illi of Cattle. <Bull. 
Bur. An. Indiist., No. 3 (U. S. Dept. Agric.) pp. 73-78, pi. i, 1893. 

t Pathogenic and Toxico^'onic Bacteria in the Upper Air Passages of 
Domesticated Animals. <Bul. Bur. An. Ind., No. 3, (U. 8. Dept. 
Agric.) pp. 31-48, 1893. 



of. C. V. Riley gave Bdiiie Furthbr Notes ok Yucca 
^iATlOK,* Prof. liiley's communitation wok discussed 
Me>«rH. Howard and Riley. 

• 'ruf. Itnrton \V. Kvcritinnn hihiIcc of TiiK Iciithvoijxiic 
vTi BUS ar rnt: Black Hii.i^.f 

'■Ir. Wm. H. Dall discussed New Fuhms or Funeit^ fboh 

- Old Miotknb or the Glxk States. 

'. >r. C Hart Alcrriam treate<l of Biologv is our CoLLEOEaJ 

• ' ptt|)er was tU»cus6ed by MeHsrs. Ward, Burgess, and 



H Two Kindred and Foubteentk Mektiku, 

' October 21. 1893. 

The PrBiident in the chair, and thirty ]>crKODs proyoot, 
>ir, Oiarles Torrey Siinpsou was eleot«<I an active mem- 

I'rof. I>cet«r F. Ward preeented a communication entitled 
' i-mask's Concessions, Prof. Ward's communication 
- .liscuased )iy Meesrs. Riley, Dall, Schaeffer, Gill, Coville, 
; W»rtL 

'. T. C. Hart Merriani and Vernon Bailey present«il some 
vt:» ov A BioLouiCAL Reconnoisance of Wyomino. 



Two UlNDBEO AND FlETBENTH MeETINU, 
November 4, 1893. 
\\tc Pn»idvnt in th« chair, and twenty-three nicuibors 
fit. 

\lr. W, T. Swingle uonaiderod 8ome Pkodlems of Plant 
• ' xiRAFBT nr Fia>rida. 

r Note* on Yucca IiMNts and Yucca PullioatioD. clnsect 
I Vol. », pp. 3(0-SI». (pi. ii and fig. 38. <i^|. Also <ftoe. Biol. Soc. 
"«Vd, rtii, pp. ii-St. pi. ix. 

a And. S:. for 1892, pp. 7:t-7B (Abntruct). 
r ia oar Colleges: A Plea for a Broader and more liberal 
'. S. Y., xxi, pp. 352-856. Janw 30, 1893. 



xii Proceedings. 

Dr. C. Hart Merriam spoke on The Fauna and Flora of 
Eastern Wyoming. Messrs. Rose, Coville, Evermann, and 
Merriam made informal remarks upon the same subject. 

Dr. C. W. Stiles treated of Artificial Species of 
Cestodes.* This paper was discussed by Messrs. DaU, 
Merriam, Gill, Fernow and Riley. 



Two Hundred and Sixteenth Meeting, 
November 18, 1893. 

The President in the chair, and thirty-seven persons 
present. 

Mr. Wm. H. Ashmead and Mr. F. C. Pratt were elected 
active members. 

Dr. C. Hart Merriam presented a communication entitled 
Remarks on the Genus GEOMYS.f Dr. Merriam' s paper 
was discussed by Messrs. Gill, Ward, Riley, and Merriam. 

Mr. Frederick V. Coville spoke upon Juncus marginatus 
and its varities.^ 

The question What are the special needs of the 
Biological Society of Washington? was discussed by 
Messrs. Fernow, Stiles, Gill, and Merriam. 



Two Hundred and Seventeenth Meeting, 

December 2, 1893. 

Dr. Gill in the chair, and twenty-four persons present. 
Mr. J. B. Thompson of Washington was elected an active 
memljer. 

Mr. F. II. Blodfjett read Notes on the Development of 



*A Revision of the Adult Cestodes of Cattle, Sheep and allied Animals. 
<Bnr. An. Ind. (U. S. Dept. Agric.) Bui. No. 4, pp. 97-101. 

tMonograplii(^ Revision of the Pocket Gopher's Family, Geomyldje^ 
(North America Fauna, No. 8) 1895. 

JProc. Biol. Soc. Wish., pp. 121-12« 



Proceedings. xiii 

Bui«B OF THE Addeb^s Ton(5ue. The subject was dis- 
by Messrs. Ward, Burgess, and Seaman. 
E, W. Nelson commented on A New Species of 

LkAGOXTS FHOM ALASKA.^ 

Dr. Erwin F. Smith spoke of A Bacterial Disease of 

CrCUXBEBS, ETC., WORKING THROUGH THE FiBROVASCULAR 
BuNDLEH and PROBABLY TRANSMITTED BY iNSECTS.f The 

im|)er was discussed by Messrs. Seaman and Galloway. 



Two Hundred and Eighteenth Meeting, 

December 16, 1893. 

Mr. Rathbun in the chair, and thirty persons present. 
The evening was given up to short miscellaneous com- 
loiiications. 



Two Hundred and Nineteenth Meeting, 

December 30, 1893. 

The President in the chair, and twenty-two members 
preiient. 

Sarg. Gen. Geo. M. Sternterg and Mr. Fililwrt Roth 
^rere elected active members. 

The annual reports of the Secretary and Treasurer were 
read and accepted and officers for the year 1894 were 
elected as follows: 

Pnnfideiit^ C. V. Riley; Vlce-Pre^ld^^ntH^ Frank Baker, 

B. £• Femow, Richard Rathbim, C. D. Walcott; Record htg 

Secretary J C W. Stiles; Corre^jHrndlng Secretary, F. A. 

liocas; Treamirer, F. H. Knowlton; Cound/ors, T. H. Bean, 

L. O. Howard, T. S. Palmer, Theobald Smith, F. W. True. 

*1>ncriptioo of a New Species of Lagomjs from Alaska. <Proc. Biol, 
te. Wash., ym, pp. 117-120. 
t A Bacterial Disease of Cucumbere, Cantu loupes and Sciuashes (Ab- 
l). <Proc. Am. As. Adv. Sc. for 1893, p. 259, 1894. 
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A JrMPIXG MOUSE (ZAPIS IXSIGXJS MILLER), 
NEW TO THE UNITED STATES. 

r,Y (iKUUIT S. MILLER, .Ik. 



Zft}t*f'< in^iffuU, hitherto known only from New l^runswitrk and 
N«»vii h^eotia,* is loejiHv eonnnon in tlie eastern United States, 
aii<i will i)robaMy be foun<l to he very generally distri]>ute<l in 
the ea.-«tern part of the Canadian fauna. The s}>eeiniens that 
have thus fjir come to inv notice nuin])er fortv-two. Of these, 
the tviKi and two otliers wen; collected hv E. A. Hanjrs on the 
Re?«ti;rouche river, New Brunswick, in Septeniher, ISSO; one 
wjis taken in Northum])erland countv, N. H., in June, 1S1>2, hv 
<f#-rrit S. Miller, and two (Nos. 40r»l and hl>^'), collection of Dr. 
i\ Hart Merriani) were collected atdodhout, V. (i., Canada, hy 
Na|K>leon A. Comeau. The remainder were taken in the United 
Stattrs, a:^ follows: Eleven hv Mr. P>ank Holies at Chocorua, X. 
H.. in September, 1S02; two by Mr. C. F. Batchclder at Keene, 
R*?*<*x county, N. Y., in Au^rust, 1S<)(); four at Elizabethtown, 
K-M-ex county, N. Y., and nineteen at Rcterhoro, >Lidison county, 
X. Y • hy the writer durin;r the s}>rinjx and summer of LS*.)2. 

With the possible exce|»tion of Mr. Comcau's speciuiens, of 
irh*>5*** hi.st<^ry I am ignorant, these wore all taken in the woods. 
an<l generally clo.ie to water. The i)anks of runnin<r streams are 



*f?ee Aniericau Naturalist, xxv, Aui^'ust, ISIH, 472. 
1~ Bm. Hoc. Wa«i.» Vor.. V 1 11, 1 Si*.*). (I) 



2 Millei*—A Jumphig Mouse {Zajyus insignts), 

especially attractive to these animals ; many that I have caught 
actually sprang inte the water in their death struggles. In such 
places they may be taken without difficulty in traps baited with 
rolled oatmeal, after these have been left in one place long enough 
to thin out the white-footed mice and short-tailed shrews. In 
my experience Zapus umynis is wholly a dweller in deep woods, 
never venturing out into grass fields and damp pastures, such as 
Z. hudsoniiis delights in, and avoiding thinly wooded places in 
general. Zaputt hudsonUis, on the other hand, seldom penetrates 
far into the woods, and the two species are not often found to- 
gether, though I have several times taken both in the same traps 
on successive days, near the edge of some meadow or clearing. 
Dawson states that both kinds of jumping mice are found in 
grain fields near Halifax and Pictou, N. S. He adds, however, 
that the smaller species (i. e., Z. hudsonius) is in such places 
much the more common and easily observed. 

Tlie original description of this species, based on three speci- 
mens somewhat faded by grease and age, was necessarily in- 
complete, and in some respects misleading. Hence it seems 
advisable to redescribc the animal, that there may be no future 
difficulty in recognizing it. 

Zapus insignis Miller. 

^f^rio)^('ii lahradonns Dawson. Edinburgh New Phil. Joiirn., iii, 185G, 2. 

Zapus wsifjuis Miller. Anioriciin Xatumlist, xxv, August, 1891,472. 

S}). Ch. Larger than Zapds hn(h(niins Zirnnierman, with longer 
ears and paler, more fulvous coloration; tail when uninjured 
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alwavs tipped with white; teeth, i. - -— :., mu. 

^^ ' ' 1 — r ^ — 3 — ;3 

= IG. 

Adult male (No. \U^, collection of (I. S. Miller, Jr., Peterboro, 
N. v., Au^rust 22, 1S!)2); length, 20O ; tail verte])rce, 154; hind 
foot, 31.(> ; oar from notch, ]SX). Tip of tail for 2o mm., dorsum 
of manus and pes, and entire ventral surface pure white to base 
of hairs; sides butl-yellow, tinged with clay color, exce})t on 
cheeks, fore neck, and a narrow line bordering white of bellv, 
where the yellow is noticea]>ly purer; the fur pluml)eous gray 
at i)ase and a trifle sr)rinkled with blackish bristlv hairs. These 
blackish hairs predominate on the ])ack, where thev form a 
sliarply defined dorsal stripe slightly mixed with the' color of 
the sides, ])roadest just ])ack of the shoulders, tapering gradually 



'New to the United Stcftes. 3 

to }n4j4e of tail, and l)ecomin*^ indistinct on tlie head after passing 
l»etween the cars. Ears externally concolor with back, inter- 
nally buff-yellow ; muzzle grayish brown ; whiskers mixed 
bn^wnisli and whitish, the longest hairs reaching beyond 
.shoulders; tail thinly haired, so that the annulation shows dis- 
tinctly, sharply bioolor, dark brown, exce|)t ventrally and at tip. 

Among the s[)ecimens of Zapus iiisif/nis that I have examined 
I find but little individual variation in color. That which occurs 
»eenfid to l>e due chiefly to season, spring specimens having the 
?i<le:9 brighter fulvous than those taken in the autumn and late 
siuninier. The dorsal stripe is darker and more sharply defined 
in ?M>nie specimens than in others, the variation being caused by 
the relative quantities of blackish and fulvous hairs. In speci- 
mens with perfc*ct tails the extent of the white ti}) varies from 
-j<» mm. down to a mere trace; but the latter condition is rare, 
tK*<:urring only twice in the series before me, most tails showing 
fri>ni 10 mm. to '20 nmi. of white. 

The four males tiiken at Elizabeth town, N. Y., in A[)ril are 
brijafhtor colored than the type and have a})parently longer ears. 
These discre|)ancies are probably due (entirely to the different 
coiKlition of the specimens. Skins taken at Peterboro, X. Y., 
late in August and early in September are nearly as dull as the 
three from Hestigouche, while the June specimen from Xorth- 
uinberland county, N. H., less than one hundred milas from the 
ty|K.* hx-ality, is fully as bright as any that I have seen. This 
?|»e<-inien fXo. 143S; is alcoholic, but the comparison was made 
a few (hiys after its capture. The ear of Xo. 143S is somewhat 
lonjrer than that of an alcoholic s}K^cimen (No. 2000) from I'eter- 
\}iiTij. while the cars of Mr. Hatchelder's specimens from Keene, 
X. Y., measure dry only a trifle more than the ears of the Uesti- 
p»uehe skins. 

On comparing thirty-eight skins of Ztpnx Inniffnis with about 
one hundrwl specimens of Z. hfnUon'ud from various parts of 
New Brunswick and the eastern I'nittjd States, the paler, more 
fulvoiid coloration of the former at one*' strikes the eye. The 
>m>und color of the lateral stripe in hmUnnin^ is more strongly 
tintri'*! with clay color and is much more })lcntif'ully int(?rspersed 
with black bristly hairs. Tiiere is no tendency in hmlstnilns to 
form the clear yellow area on the sides of the head and fore neck 
^» conspicuous in Z. ini<i(/iiif<. In the former, however, the clear 
vellow line separating the lateral stripe from the whit^ of the 
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belly is apt to be more strongly defined and of a somewhat 
darker shade. Z. iimgniH is always pure white beneath, never 
sliowing a trace of the l)ufry suftusion commonly seen in Z. 
huiUonim. Yellow is the prevailing color on the head of insignis, 
while in hmlsonbia the black hairs are the more numerous on 
the head and face. The gray muzzle is much paler in insignis 
than in huUonins. The ears of the two species differ notably in 
color as well as in size, those of Z. hndsonius being more thickly 
haired and l)lackish tliroughout, except for a sprinkling of yel- 
lowish hairs on the outside and a narrow, pale — sometimes 
white — border, while in Z. in^^ignis the ears are lined with yellow 
and clothed outside with dusky and yellow hairs in about equal 
proportions, the latter forming a pale though never wliit« 
edging. 

Two young examples of Z. hudiionius (^ jnv. No. }J|:] and 
^ jur. No. 1 4:^3, Peter))oro, N. Y., August 1, 1802), otherwise per- 
fectly typical, have 8 mm. of the distal end of the tail wiiite. 
These are the only specimens of the species in which I have 
seen the slightest indication of this character, but it is to be 
expected since most of our small mammals occasionally have 
white-tipped tails. I have re])eatedly noticed it in two races of 
Sitoinys americantts] also occasionally in Mtm nntf<cnbm^ Arvirola 
ripfU'in.x^ and lUnrlna hrcrioimJd. It is thus especially notewor- 
thy that in Ztpfis in.ilgni.s this cliaractcr, elsewhere merely acci- 
dental, sliould have become so fixed as to l)e j)ractirally diag- 
nostic. 

The skull of Zipus tn-^i<jnis closely resembles that of Z. Imd- 
>ioniu>i, but is thn)Uii;hout slinhtlv broader and heavier, with a 
less highly arched brain case, Kxce[)t for its somewhat larger 
size, the nian(lii)le shows no points of diUcrence. 

The teeth are all soincwliat heavier than in Z. lufdsnnius and 
the crown of the middle upper molar a])i»ears in some specimens 
sliglitly longer j)ro[)()rtionally. 

In the original (l(?scription of /. insiffnis it was suggested that 
the absence of the premolar might l)c due to the age of the speci- 
mens at hand and conscjjncnt slicd<ling of the tooth. Tliat this 
view is incorrc<-l is conchisivcly shown by tlie mati'rial now 
availal>h'. Specimens ol' Z. /nnf.sdHlns with teeth excessivelv 
worn still retain the jU'eniolar, while in /. //^^/V////.^• 1 have never 
found a trace of this tooth, even in individuals so vounir that 
the posterior molar has not cut through the gums. I have seen 
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Kilt ont' s|>ecinien of /. hxiflmniuH in which the prcniohir is ahsent. 
Thiri I 8U|>iM>sc t(> Ihj tlie skull from Pennsylvania referre<l to, on 
the authority of Mr. F. W. True, in the orij^inal description of 
Z. haaiynin. The specimen (No. \AY, I'nited Stat<)s National 
Mu.«<euni, Upper Darhy, Pa.) is in a very fragmentary condition, 
hut one tooth row remaining in situ, and the maxilla heing 
hi\>ken off close to the roots of the first molar. Under these 
rirruuistances no wcfight (.'an be phu^ed on the fact that the pre- 
irolar is not to he found. 
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Measurements of Forty Specimens of Zapus insirpiis. 
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Meii^nremeiU* of Fortt/ Spi'dniens of Z<tpus hwUonius. 
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l-STRATWRAPHIC DIVISIONS AXD NOMESCLATVHE OF 

THE COMANCHE SERIES, 

It has heretofore been iinpoasihle to present faunal studies of 
the paleontolojcy of the various horizons of the Comandie Series, 

* I*ppst»ntiH! at a meeting of the Biological Society of Washington, held 
Jtmiary 28, 1803, and publishe*! by i^nnission of the Dire<*tor of the 
raited States Geological Survey. 

tThe writer desires to express his in<lebtedne88 to the many friends 
^koie advice has assisted him in the preparation of this i>aper: to 
^imn, T. W. Stanton, W. II. Dall, Alpheus Hyatt, and F. H. Knowlton, 
of the United States Geological Survey, for aid in the detennination of 
<fcaU&l genera, and to Mr. J. L. Ridgway, artist, and Mr. C. W. Kdtly, 
of Wtfe, Hassachofletts, photo-engraver. 

S-Bm. 8oo. WAta., Vol. VIII, 1893. (0) 



10 Hill — Paleontology of the Trinity Division. 

owing to the fact that the fundamental problems concerning the 
sequence and relative importance of its subdivisions had not 
been presented until lately, although the identity of the series, 
as a whole, was made known in 1886. Prior to that time most 
of its fossils had been described by Shumard, lloemer, and others, 
but it was supposed that the species all came from beds which 
were in some manner equivalents of the upper Cretaceous or the 
well known Meek and Hayden section. Since the writer ascer- 
tained that the Comanche Series was a distinct and lower Cre- 
taceous formation he has spent several years in studying the 
subdivisions and their extent, in ascertaining the stratigraphic 
position of the fossils or faunas already described, and in ar- 
riving at a rational system of nomenclature.* These steps were 
necessary before the homotaxy of the series could be discussed. 

In early papers by the writer,t pending" more minute study 
of details, the Comanche Series was broadly divided into two 
divisions or convenient groups of strata, as follows : 

(1) An Upper or Washita Division, so named because of its 
prevalent occurrence in the vicinity of Old Fort Washita, Indian 
Territory, whence some of the species, which I ascertained were 
peculiar to this division, were originally described by Professor 
Jules Marcou and the brothers Shumard. (2) A Lower, or 
Fredorickslnirg Division,^ so named l)ecause many of its char- 
acteristic species were those descril>cd originally from the vicinity 
of Fredericksburg, Texas, by Dr. Ferdinand lloemer.^ 

In 1887, wliile studying the Cretaceous formations of Arkansas, 
the writer discovered that tlie lieds of the Fredericksl)urg Divis- 
ion, so called, consisted of two well-defined groups of. strata 



*The Comanche Scries of the Arkjinsji^'-Tcxas Region, by Roht. T. Hill : 
Bull. CJeol. Soc. of America, vol. n, pp. nO.'>-r)2S, 

fThe Topograj)hy and Geology of the Cross-Timbers and Surrounding; 
Rej^ions in Northern Texas : Am. Journ. Sci., vol. x.wir, April, 1.SS7. 

I It has lieen alleged (Third Annual Rei)ort Texas (ieoloorical Survey, 
p. 272, and American (Jeologist, January, ISO.']), that the term Fivdericks- 
])urg Division was originated by Dr. Ferd. Roemer. Inasnuich as I>r. 
Roemer never recognized the existence of the Comanche Series, it is im- 
possible to suppose that he named its divisions, and from none of his 
writings can such an inference l)e ma<le. 

^ The evnlution of knowledge concerning the Cretaceous formations of 
Texas prior to the writer's publications is set forth in Bulletin 4.") <»f the 
U. S. Geological Survey. 
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anUro))' iliifUiict fnmi tiach other in pulcotitologic chfiracU'rs, ;tiiil 
Ibat it cijutil liu a{>))ro|iriiitely mado into two division:^. Fur 
l>c opfNiT wT th(»tu, wliich i-s coiniiiKjcd nf the Caprina tinicstuue 
mil the "Comancho Pwik Oroup" uf Hhuinard in part, tlio 
wtut! Freduriclutbui^ wns reUinctl. mid lu thij lower tlie iiaiiie 
rriuity Division was (jivcii, thus dividing the Coinaiiclie Hcriee, 
Uttn in aword with its natural grouping, into tliruu gruiil dlvi»- 
I, iiwttiiid uf two, as originally proposed. 
SiiH-e Uic publication of his Arkanaaa rui^rt* tbe writer has 
lo«'i>t«<) wjvonil j-cam to Uu! study uf the 'IVinity Division in 
Teniae and ludia.u Territory, and has nmro fnily diflerentiatcd 
Le \i&U from thoao of the overlying Ffcdcriekulmrg Divii^ion, 
md. furthonnore, aacertained that it eonstituto a paleoulologic 
knd rtratigraphic dividion of the utmost importance in the iutcr- 
prc-tatiuu uf tht: Nuilh American Cretaceous. 

Inthuitanie rupiirt upon the Arkansas CretaccouH a prelim- 
Inarr tlieMTiptiun of llie Trinity Division vias made, euparatin^; 
jl inUt n lontT or nrunaccous terrane, and un upper or ealcareous 
lutnute, for which, in a final paperf upon ihu atmtigraphie »uh- 
diraiuns of the Comanche Series, read bcroru the Geological 
^Wvty of America at itx W'aohiucton mailing, Deeetnhi;r, 181X1, 
the aunoi of thi! Trinity Hambi and tJlon ICose hetls were re- 
eindifcly jirupnsud and the following genera) arran};emenl of 
Ihtwriestpven: 
C Thu Washita or Indian Territory Division. 
10. Tlio DeniHon hods. 
U. The Fort Worth limostono, 
8. The Duck Crctk chalk. 
7, Tbu Kiamitia claya or &;l•(tClU'ac/^Ut beds, 
1. Tlie Frctierieksburii,' or Coinunche I'eiik Division. 
6. The Otpriiiii and (Joodhuid limestone. 
5. Thn ConiEinelic I'cak chalk. 
L Th(! Onjiiliiia rock and Walimt cUiyn. 
3. Tlic Paluxy Kandii. 
A- Tlie Trinity Diviuiori. 

'i. Tbo Glen Kose, or alternating, beds. 
1. Th« Trinity, or ba^l, oando. 

ilMNtawikltcolufry orSuotliwnfleni ArktuiHUB. vol. n of the Aiuiiinl 
"4Mt,(iauk«iml8arvo]'4if.lrkaitau, 1888. 
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II— POSITION AND CHARACTERISTICS OF THE TRINITY 

DIVISION 

Fuller detiiils concerning the extent and occurrence of tFie 
Trinity Division have been largely set forth during the past year 
in a publication by the writer * and much of its stratigraphic 
details and some of the final maps as made by him and his as- 
sistants, Messrs. J. A. Taff*, J. S. Stone, W. T. Davidson, and N. 
F. Drake, have been i)rinted still later.f 

The details of the formation can be appreciated by referring 
to the published descriptions of three typical sections, made at 
widely separated intervals, showing the increasing thickness of 
the beds to the southward. 

The first of these, made by the writer while employed upon 
the work of the Arkansas State survey, is described in the report 
upon the Neozoic geology of southwestern Arkansas.J 

The second represents the beds as they occur in the vicinity 
of the Paluxy and Brazos rivers, in north central Texas, and 
was made by the writer and his a^isistants, Messrs. J. S. Stone and 
W. T. Davidson, and published in the report " On the Occur- 
rence of Underground Water," § and later in the Third Annual 
Ueport of the Geological Survey of Texas. || In this region the 
buds of tlie Trinity Division attain an established thickness of 
about 47'^) feet. 

Tlie third and southernmost section Wiis made along the banks 
of the Coloradt) river l)etween Austin and the Paleozoic contact 
in iUirnet county by the writer and his assistants, Me^jsrs. J. A. 
Tail' and N. F. Drake. The rocks of the Trinity Division attain 
unusual development in this region and are very satisfactorily 
exposed. A })rorde*j illustrating this section is pul)li.shed in the 

* " ( )ii tluM H'currence of Artosiaii :in<l (.)ther Uiulorgroiiiul Waters in 
Ti'xas, Now Mexico, jiud Indian Territory West of tlie Ninety-seventh 
Meriilian" (pp. 41-1(K) of*' Final Reports of the Artesian and UnderHow 
Inv<'sti«ration, etc., to the Secretary of A«:riciiltnre." r)2d 0>n;4res:3, 1st 
Si'ssion, Kx. Doc. 41, i>art :>, Washin.u'ton, 1). C, May, 1S:)2). 

t Report on the Cretaceous Aiva North of the Colorado River, by J. A. 
Tair. Austin, Texas, Soi)teni])er, 181)2. 

; Op. fit., pp. I1G-12<». 

^. Op. cit., PI). 111-112. 

II Op. cit., 14). ;ii)7, :;io, ;]ii. 

•j Loc. cit., j)p. *.H)-iil. 
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rL'fMirt Q|M>n till! " Oocurrunre uf Arte«ian Wiit(;r." iiml luiich of 
tilt' iletnil of tliv Hcctioii niven in tho Tbini Aimual Rcpurt uf tliu' 
Texnn <iMiii)|^unl Sun'uy.* Tlie tliidciius!^ of Uiu niclctt uf tin.' 
Triuity Division in lliis n-gioii w alu.nl 5(X) foot. Tho IiihIh Imvc 
ni>t lM.'«ii»j')>tviiiatJc:illy8tuilicd in their extent south of thu Ck>Iu- 
nulo rircr. 

From Btaily of these sections it is conclndeti that the bedH, as 
tt wiiiilo, in<]i<.-uto a pn^eanive and continuous series of seiti- 
niL-iitA, rt-jirtML-ntin); suli!ti<h'nct! fnmi land thriiut;li littoral to nlf- 
*l...n- nmilitiono, foIlowLxt hy rt'rn'Wv'd shullowing at its flosc. 
Ii < xii-iotrt of »)inil« and con^loniunites nt ita Iioik-, and grmlirs 
■;|.w..r.l into niu^iii.'sitin and ulialky limiMtonus. No ahiirp linws 
I -J- >iiiin-4itJiin can bo drawn hctneun thu sands and liniustonus, 
r.1 ■ni[H.'m'[)tihly do tliey vaar^o into isach other. 

Tkf llmnmiieiit BetU or TmiUy &iiui» prufier. — Those conBist 

i>t<v-ily of uncouHoIidatid Une con;>lomerate and Hands of the 

vi'.UK locally known an ■ pack sands, and contain, besides In^ 

- I iiii;t| wiHtd. (loiafiioiial masses uf firm, luatMtu lignite of 

p. (.:.-. I-.1 oval <rr(»3-«ioction, liku those found in tJie PotonnU! 

'Ill .\i"n near Muirkirk, Maryland, l^rge hones of verteb nit (« 
, ,' ■ .!'.i occjtsionally been found, notably near MiUsap, Tcxiu, 
i ill- I'enk poat-ofliec, and at Gy]Muni Hlntla, Arkansas, whicb 
^it.- rii)t|*o»ed to bu the remainii uf Dinosaurs. It was owing to 
il»u oeouTTcncf of these hones that in an early paper these sands 
wtiTv- at first tinned the IJinoaaiir sands hy the writer.t 

T^^ tileii li-hK IltiU. — Indurated layers of impure calcareous 
i.i : ', • How maUirial sueeeeil tlic sands. and lieeome more ealoa- 
■1 .lod niajinwijin toward thetoj) of the auetious, but without 
1 i\ >i> loiinl breaks in tho iHidi mentation. In the medial and 
.^iiji-T i-trtiiHii- uf thu scetiuns tlio ma<!nesian and limestone 
■tr.iM :tjwaRi(.' );roat thiukne^ and purity, and an; separated by 
^ir-niations of laminated, calcareous, and magneatan chiys, as 
••eikutiTully shown in the hlutf!) of Mount llooaul, on the Colu- 
rvJii river, uuithwtstt of Antttin.^ 

- '' niX): aim V'lrtt Aimuiil ltu|iorl uf Texas Uuulujfiatl 

■ , vul. x\%nt, Ai>ril, IS^7, p. 2l«. 

I lire Mi^iMTy aiu) idniRUire of the OrebiL-HiiiH fomui- 
1. I.- 1 I' i^ie. iii;k<le liy lliu wriU-T fur lliQlVxaa8laU!Ueulot;lcul Hurvey, 
.^u <r- |>niain-<l from tttv CoaiuiilUx: on t'lu>tuKni|>lia uf Ihu Ueolr^al 
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Molluscan and other invertebrate rematins appear coincident 
with the calcareous beds, accompanied in some instances by 
plant and vertebrate remains, as at the plant beds three miles 
west of Glen Rose, Somervell county, Texas. 

Aggregations of Species in Great Beds. — In various parts of the 
Glen Rose beds there are strata composed of shells of one pre- 
dominant species, while in other cases there is an agglutination 
of shell fragments of many species in masses simihir to the 
recent formation on the coast of Florida known as Coquina. 

Coquina Beds. — These usually appear at the base of the Glen 
Rose beds or at the first appearance of marine mollusks in the 
series. In Arkansas, owing to greater alteration through cal- 
cification, they consist of much more indurated limestone mate- 
rial than in T(ixas. The massive beds are composed almost ex- 
clusively of small shells of many species, and usually have a 
dark-yellow color upon weathering. They outcrop at many 
places along the old military road between Antoine and Ultima 
Thule. Shell beds are especially well developed near Travis 
Peak post-office, near the Colorado river, where the Co([uiiia 
beds are pure white in color and the shell fragments more sili- 
ceous and comminuted than in Arkansas. 

The Oyder Agf/lonierate. — Near the l)ase of the Travis Peak sec- 
tion is a stratum some four feet in thickness, composed exclu- 
sively of a fossil Odrca^ so i)Oijr]y preserved that the specific 
nature cannot be ascertained, l)ut which resembles O. friuikh'tii 
Ccxjuand. A similar l)ed of Odrea fninkUni occurs in the west 
blutr of the Little Missouri, three miles west of Murfreesboro, 
Arkansas. 

The Viarrjjd Bcd-i. — At Post Mountain, west of the town o( 
lUirnet, there is the remnant of a vast bed of agglomerate, com- 
posed entinily of the shells herein described as V'iairi/a Itijaui 
de Verneuil, cemented by a hydrocarl)on matrix, i)r()bal)ly gra- 
hamite. Tliis bed is some ten feet in thickness, and is evidentlv 
near the base of the (Ikni Rose l>eds. 

The Orhitulltcs CV/a/A-.— Near the base of the lUufls of the Co\- 
orado, about the middle of the (Jlen Kose beds (Upper sulxlivis- 
ion) is a stratum of ten feet or more in tliickness, composed 
entirelv of a massive wliite chalk, studded witli the minute shells 
t)f the foraminifera PdUilina (OrhllnUtcs) trxunn Uoenier. Tliis 
chalk extends southward into llay^s. Comal, anil adjacent coun- 
ties. 
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I Tkt Ht^euM ("^OtfinHiim ") lAmt^U>nf. — At Granbury am! in 
Jiwestem Paricer t^niinty Uu-ro is a. vast ogglonicriiU) cam- 
«*! Millrely of tlif slidla uiid eii^U iif Unjnirni/i trtiitux Roctiicr, 
which Dr. M. F. ^Intrniiril fruvc tlic imtiic ''CaproUtia limc- 
This wxur* well up mi the Gleii Itosi^ l>cds, about oim 
•ilrod foot fnmi Uicir Uip. Thuro ih a similar \w\ in l.lic 
ne near ihc cast foot i)f Mount Itonnol, wuet of Austin. As 
I liy the wrilor* theri> is annthor horizon of Caprotina 
iiuisbmc lii^linr in tJio ('iinmndi(! Sorios. 

The Xrfin^n fl/ujii. — Thu suiiunil of llic fllcii Rose 1>0(I«. na 
-'^11 ill Mntuit Itonncl, coni!ii<t8 of nltirrnutionfi uf dimeuHion 
' \y<^T* of lirni crystallinv linio^tonc ami pRcu do-oolitic marls. 
Sofne of llmsc dimension layers in Iho ponk of Mount Bonne! 
e oomiMMoil iilinost excluBively of calcidtHl forma of Xerln.r»i. 
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i hc<ln contiin many pltint, vurtol irate, ami inverltilirati- 
una. whifli nocur cithitr eoparatf^ly or in assix'iatiun, a^ nt 
e liMsdily in Ihi! Itfld ami bnnlc:4 of I'niuxy crwl;, thrco inile« 
1 nftilcn Itiiw, Ti'x'iw. Tlio morti sandy basement hwls, or 
jly KnmlA, arc, am a rule, <lelieicnt in or^anie remains, with 
ion of Hilicilie'l wood anr| lignite, altbon^ili oeouional • 
ihmtua and invertol'rntes aro found. 

otowepbedaoftbeCili'n liosc^uh'lirieion iihnund ininverto- 
B rwuaitia, iiifist of wliidi, liowi-vcr, are but ba<l!y preserved 
TTn" (i\iiu Ilosi- IkhIh also contain occasional plants and 
M. cspwially in tlieir lower iwrtion, irhore they pradu 
D umlcrlyin)! sands. 
n upper bcls of the Glen tlose Division arc less abundant 
ipil remains, and these are very poorly |in»ervcd as t^ast*'. 
e plants of the basftniuiit Glen Rost- beds have bimn colli?rt(.-d 
8(.r Ia^U^t F. Wanl. of lh« Unitwl Slal«s (ieolopieal 
', and Htndiod by I'mfcssor W. M. Fontaine, of ihe Utii- 
Lof Virginia, Tliuy arc now in conixe of puhlicAlion in 
ling* of (he nnitol .Stiitea National Museum. t The 
iting collodions of vi-rtehriite remains, with the 
r a lopidotoiil fish in tlio hancU of ('rofeasor Cope, 

I AnniBi] Kf[nrt xf Uiu (ieolngiral Survey of Tesaa, 1880, Au»- 
II.P.1.-R. 
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have not been studied. In this paper will be presented a 
liminary study of its invertebrate fauna. 

The following is a list of the fossils collected or obser\'e 
the writer from all the beds of the Trinity Division in Arkn 
and Texas : • 

Foraminifera : 

PatclUna lexana (Roemer). 

Echinodermata : 

Epiasler (?) sp. indet. 

Vermes : 

Serpula pnluxieris'is sp. nov. 

Molluscoidea : 

Genus indeterminate. 

Mollusca: 

Anomm lexana sp. nov. 
Ostrea franklini Coquand. 
Ostrea franklin I ragsdalei var. nov 
Pecten slanioni sj). nov. 
Modiola hranna^i sp. nov. 
Tjeda harveyi sp. riov. 
CacuUxd grniiola Hill. 
Cuculliva coiminchcnsis sp. nov. 
Cucidlxa terniinalis Conrad. 
Barhaila parra-missouriensis Hill. 
Trifjonia dolleyi sp. nov. 
Trigonia crenulata Roenicr. 
Chione (?) dece])tn sp. nov. 
Eriphyla jyikensis Hill. 
Requ'ienia tcxana. (?) (Roomer). 
Monoplcitra marcula White. 
M. pingniscidd ^^llito. 
Cnrhiculd arhuiHaeusls II ill. 
Cardiam (?) sevlercnse Hill. 
Protocardia sp. indet. 
Pholadomya knowHoni sp. nov. 
Phohidnmya lerchi sp. nov. 
Plcuromya (?) hcnsclll sp. nov. 
Isocardia (?) medial is Conrad. 
Natica (?) texana Conrad. 
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Vmpants natlca (?) cossaiotensis Hill. 
Oylindriies (?) sp. indet. 
Biuxinnfms (?) parry i Conrad. 
Tyloslonia pcderiudis (Roenicr). 
Vknrya brnnneri 8p. nov. 
Kerirura nuMlnenm Roomer. 
Xeritina .s[». indet. 
Neunuiyria walcottl Hill. 
AcnuUioceraJi (?) justina' sp. nov. 

Arthropoila : 

L)(pritha texann sp. nov. 

Vertel»rata : 
Jjri}}ihfttiR, 
(htrodlla, 
Dinoiuntrila. 
Chelonia, 

Plante : 

Many species, now in course of publication by Professors 
Ward and Fontaine, toj^ether with undetermined species 
rc^semlding Arancarites, figured on plate 1. 

lY.^AGE AND SIGNIFICANCE OF THE TRINITY DIVISION. 

With the exception of the genera Reqnienia and Moiwplcnrn^ 
the alM)ve list contains none of the hitherto familiar types of fos- 
sils found in the overlying Fre<lericksl)urgand Washitji Divisions, 
Hoch as the characteri.stic ErkhmUrmaUiy Radiol lies (alleged ///;)- 
pmtfM)^ (irifphiras of the Pitchri gnnip, KxotfyraM^ or Schlncnhach- 
^ Ainnymitldrj hut pos.«<esses a molluscan fauna peculiarly its 
own, so far as America is concerned, which, accompanied l)y a 
well-prc*serve<l flora and vertebrate fiiuna, affords the first satis- 
(swUiTy and complete data for an age cliu^sification of the sul)- 
divisions of the North American r^)wer Cactaceous formation, 
and will enable us to more thoroughly interpret th(» succeeding 
di virions. This a.sscH'iation of vertebnit<»s, plant.*^, and marine 
in«illus<ra is a most important fact in the correct determination 
of the age of these be<ls, an<l they all apparently agree in con- 
clusions. 

CV>nceming the interpretation of the foregoing fossils, the fol- 
lowing CactH may be statetl : The plants, as determined by Pro- 

3'BioL. Hog. Wa«m.. Vol. VIII, Mfxi 
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fessors Ward and Fontaine, originally in the Potomac r^on * 
were long since referred by them to the Weal den, before they 
were known to occur in the magnificent Texas stratigraphic 
series. 

The vertebrates have never been systematically studied nor 
collected, but the genera found all occur in the Lower Creta- 
ceous of Europe. 

Of the invertebrates the ostracoid crustacean Cypridea of the 
Glen Rose lower beds is, in^ p]urope as in Texas, a prominent 
feature of the Wealden (Lower Neocomian) beds. 

The foraminifer PatcUina {Orhitulitcs) tcxcina Roemer is indis- 
tinguishable from the Orbitiilile.% which characterizes the Upper 
Neocomian of France, and occurs there under lithologic condi- 
tions similar to those in Texas, 

Of the Pelccypod mollusca proper the yinomin is indistinguish- 
able from the Anomifis of other ages. 

The only Ostrea (0. franklini Coquand) seem identical with 
the figures of a form which has been described under many spe- 
cific names from the Upper Jurassic, and Lower Cretaceous of 
Europe. 

Pecten stnntoni belongs to a group of the Pectinidap, which lias 
groat specific develoijment in the Neocomian of France, Spain, 
and Portugal. 

Modiola, Lcda, Cucidbtd, Protoairdia,, Corbicida^ Pholadomyn^ 
and the doubtful form called Isnairdin have a wide range in the 
geologic cohunn, but the forms found in the Trinity Division 
have a general varietal rescml>lancc to those of tlie Ne(>C(miian. 

The only well-defined sj)ccie.s of Trif/onia (T. Htnlleyi sp. nov.) 
l)el()ngH to the scab rate forms i)eculiar to the (-retace^ms and 
later epochs. This is an important fact against the possible 
.Jurassic age of the beds. 

Th(5 aberrant genera, Requienia and Monopleura^ which abound 
in the Cilen Rose beds, are both characteristic Lower Cretaceous 
genera, occurring abundantly in Europe in the Neocomian l>tHls 
and not ranging higher than the Cenonianian. In describing 
Jirfjtiiciiin {Cdpi'dihin) trxdna, Roemer asserted that it was liardly 
distinguishable from the characteristic Caprotina lonadaUii of the 
Neocomian of France. 

or tiie (iastropoda, the genus Vjcarhi is represent(Ml by I. 
}n'(i))ncri res(»nibling a peculiar species of the European Neo 



*Sce various papers hy Professors I>t»st(»r F. Ward and W. M. Fontain 
on the Potomac tiora of the North Atlantic coast. 
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n, I', /lyititi D« Vuniuuil and which in l-vl-i y variation U 
>atii-ji] with tho figurus or the Kuru|>can !«|>t.-ci(!s. 
itien (T^ftiatomn) pederntilU Roctniar in chariwlvristic of the 
hrionbiutas uf the Nuwomiaii of France, Hpaiii, and Portugal. 
f Of tlui AVruuiwM in tlio Texas boda all havo tho amlmic fonii 
y the Juru^ic and ti)w«r Cretaceous {Xeocouiian) NoriniPOa. 
[-Only one vcliinoiil la found in tliu Trinity Division, EpiaUer (?), 
i Uti» i» of the oMcr CrclatHsous (itfjifttt of the Eurnjiean forms. 
f thv An^moaltiilie, which in Euro|K^ are inuat relitnl upon fur 
! cl^apificattDn of suhdivbiona of thv Crotjict'oua, it muy he 
I that the Comanche Henna below the Washita I)i\-iaiyn 
erj* di'iicient in thuso, only four species being known in 
tries. Of two of these only tliree individual speeinietu 
t Iweii fuuixl, wliiie the Eurojiean Neocuwian almunds in 
ny i»|ni'ii* and pvnura. Of the two gi-uera with one H|ieeieH 
1 l«>unJ in the Trinity Diviifiun, it may be said Uiat one of 
, Xfumitjfriix, hchiiiKa to a genus wliich occurs in the Pur- 
tan, or uiiiiemiuet Juroanic, and \Vt>ald(?n of Kuropc, and 
• may h« acco[)t«n) aa fltninj^ evidence thai thcwe hcwlH aru 
f lat<; rrutaewiUH H'^c. The other epccios, AeanUiocaiu (?) 
a U«i jioorly [irewervitd to he of criterionul value. 
Vlule the writer ha^ througboul {lUeoil the Trinity Diviuiou 
I Uiv Oetai-eitus, he tried to defer final di.Hcussion of their aye 
il oitjtorluuity uhuuld arrive for careful study of thi'se fossils, 
wing ^f constant labors in the lield U|ion tho mon^ inijiortant 
mphic )>ruhletns. thin o|iijorlunity did not arrive until 
At the time the Arkansas rejHfrt* wiu written it waa held 
t the Trinity be<lti might prove to he Junusic, hui the careful 
Q here |in«ented trmla to n.-iiiuvu thlii douhl and enables 
B«erl their (!relut'cou» agu with mure assurance. What- 
oalft may hare been inferred from any uxprfssioiw In 
38 ]iublicaliona,t it may now ho stated [lositircly : 

I llirntipb Iwo uiitbitiuinle laptNw in tlie ty|iat;ta]ilty or bia Tormia 
■"■ r'MinslHVii iiMule loslic.w that tim wriWr did tint li'itil 
>r iXic Trinity Divieiun, iiotwillioliiiidiiis lii« n'[N.-aU-<l 
•utrMTy. I mi- 'if Uiew! is musiil by iLe tjiHtj-mcliif 
■ •■{ llii! n-|"irl "llii tlio )»ceiintiniv uf I'lulcrvrooivl 
■ (■■ , \ViL-liiiigU>n. .May, lSI):i, wlicra llic claiiai- " whicli nn' ua- 
i - Ihu Ibuw nf iIh- true CruUu'Mniii " i* iiioilc lo liioiliry the W"r<l§ 
lUye." iDHUwd ..f ■' tlinia l*d*." i. r., tlii- Triiiiiy. Tbe otUnr 
• ^- .if a Munr what similar iialurv in llic iirvriuiiv [>ublicali«a ou The 
e Sertos uf llie Tvxiu-Arkannut ttociua. 
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1. That there is not a single invertebrate species in the Trinity 
Division of exclusive Jurassic age, which would justify placing 
the beds in that period. 

2. The genera all occur in the Cretaceous formations of tKe 
rest of the world, and many of them, such as Rcquienia and 
Monapkura, occur only in the Cretaceous. Hence the beds are 
Cretaceous. 

3. The beds of the Trinity Division are of lowest Cretiiceous 
age, Neocomian, because the genera all occur in the Neocomian 
or lowest Cretaceous of other countries, and liecause they con- 
tain none of the characteristic upper or middle Cretiiceous 
forms. 

Finally it may be stated that from the above comparison of 
the life of the Trinity Division with the Cretaceous life of Europe 
it is evident that it shows not only a resemblance, l)ut a re- 
markable homotaxial similarity with the Lower or Neocomian 
of that country, the lowest faunas resembling the Wealdcn or 
Lower Neocomian, and the Upper Glen Rose beds the Middle 
and Upper Neocomian, especially as developed in the region of 
the Jura and in Spain and Portugal. 

v.— DESCRIPTIONS OF SPECIES. 

FOKAMINIFER.T^. 

, PateUlna texana (Rocmer). 

Plate 1, Figs. 2 (coi)icd after Roemer), 2a, 2b, 2c, 2d. 

Orbital ites tcfjuia Rocmer. Die Kroidebildungcn von Texas, 
1>. 80, plate X, tigs. 7a, b, c, d. 

"Shell minute, attaining one-eighth of an inch in diameter; 
orbiculate, shield-Hhape, (convex above, obtusely conical ; central 
eminence unil)oniforni, ornamented with close, fine, concentric 
striu', othenvise smooth ; lower part tint, slightly concave, witli 
irregular, radiating, granular rugie, as if perforated by worms." — 
Ivoenier. 

IvcxMuer said: "This species certainly belongs to that grouj* 
ol' Lamarck's genus Orbi turtles^ which D'Orbigny sei)arated iu5 a 
distinct ireiuis OrbilnUiui:'' (iireful microscopic study of tlie 
interior structure by the writer shows the granular structure 
illustrated in ligs. 2a, 2b, and that it belongs to the genus 
Patdlina of Williamson. 
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This iiiij)<»rtant fomniinifer was first found by Uoenier on the 
u|>|M;r hranch of the Pedernalis, assoeiated with Tyhiflonui pedcr- 
Hcf//jf. I have found its true position to be in the medial por- 
tion of the Glen Ilose beds, where, as on tlie Colorado near the 
mouth of Hull creek, it occurs in a massive chalk some ten feet 
thick. The ^^Orhitoluia " beds are among the most characteristic 
and distinguishing features of the uj)per Neocomian of Europe, 
in the region of Jura, and in Dauphine, Portugal, and Spain. 
Their occurrence in a similar stnitigraphic position in the Texas 
re^fion is additional evidence of the Neocomian age of the (Jlcn 
Rose lieds. This Texas form has also been reported by Karsten 
from the Neocomian beds of Venezuela. 



ECIIINODEUMATA. 
Epiaster (?) sp. indet. 

Only one echinoid has come under the writers ol>servation 
from the (ilen Kose beds. It occurs about midway in the sec- 
tion, near Hull creek, Travis county, and in Somervell county, 
Tt-'xaa. This has been sul>mitted to IVofessor W. H. Clark, of 
Johns Hopkins University, who writers as follows concerning it: 
" I am inclined to think it not only a new species, l>ut a new 
genus." The specimens are left in Professor Clark s hands for 
future determination. 

Veumes. 

3erpala palazieosis np. nuv. 

Plate I, Figs. 4, 4a, Ah, 

(Cylindrical tubicolate, marked by coiucntrir lines of growth ; 
CMTCurH in (Nihmies, radiating out from a central nui^lcus. Indi- 
viduals several inches h>ng, l>ut it is im|>os.sible to trace com- 
plete length of «peciinen.s, owing to mo<le of growth. Adidt 
i«|»ecimens average one-eighth inch in diameter. 

This is one of the most abundant forms in the b:i.senient hori- 
lon of the Glen Kose l>c»<ls, and occurs atta(!he<l to li;cnit(\ sImjIIs 
of (htreifUe, and casts of other moHusks, or in imm<;nse rolonic.s 
or oiiherical masses, some of whi<'h in Pahixy creek, averaging 
three feet in diameter, are composed entirely of this species. 
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The Serpukis have such wide geologic range and so few specific 
characters that they are of little value in geologic diagnosis. 

Occurs at gypsum bluffs of the Little Missouri, and in great 
abundance at the plant bed near Glen Rose, and also throughout 
the extent of the lower fossiliferous Gleil Rose beds in Texas. 



MOLLUSCOIDEA. 

Genus indeterminate. 

Microscopic oval cells about one millimeter in length, growing 
in colonies attached to shell o^Scrpalti palaxteiisis and other foniis ; 
cells not overlapping, but in close contact with eacli other, form- 
ing a single layer of delicate net-work. 

The cells of this species have not the j)yriform shape or im- 
bricated arrangement of Membranipora or the vibracular cells of 
Lunulites, and hence are assigned to no generic i)08ition at pres- 
ent. This form is the only one belonging to this order yet found 
in these beds. It occurs attached to other shells in the beds of 
the plant locality on the Paluxy near Glen Rose, Texas, at the 
base of the Glen Rose beds. 



MOLLUSCA. 

Anomia texana sp. iiov. 

Plate 1, Fig. 5. 

Anotniii sp. iiulut. Hill. Arkansas Geological Survey, Animal 
ReiK>rt 18SS, vul. ii, p. loo. 

Thin, (lisc-oidal, iiidistinguisliable speciHcally from many sjk'- 
c'ii'.s of this genus; riglit or lower valve attached, eoneentrically 
laminated; left upper valve arched and very irregular; seldoin 
exceeds one-half inch in greatest diameter. 

This sjieeies abounds in tlie earliest fossiliferous horizon of 
the Trinity Division, such as the beds in Paluxy creek, we.st of 
(lien Rose, and at the gypsum Mulls of the Little Mis.souri, in 
Pike county, Arkansas. It also occurs in most of the localities 
throughout the extent of the Glen Rose beds. 
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Ostrea franklini Co«|naiul. 

M*»nojrni|ihie <lu Genre Ostrea, p. oS, |»lat« xxiii, fip*. S-IO. 
Hill. ArkaiisAri Ge<»l«»jrical Survey, Annual ReiK>rt ISSS, vol. ii, 
I»lat^ V. fijrs. l-lS/i ; plate vi, fijrs. 10-25 ; plate vii, fijrs. 2S-3i». 

The ;rem*ral aspect? an«l variation of this ehanieteristic oyster 
of the Trinitv Division have l>een fullv <li*s<Tihe<l an<l fiirure<l in 
my Arkansas rejKirt. Profess«)r Marcou in a review of this work* 
h:Ls <livi<le<l the fonn into many speci<\s, ])ut the writer, from his 
ext«*nsive stmly of the oeeurrence of the specimens In situ, still 
Ipolieves in the unity of tlie sjiecies, althoujrh in Europe it has 
iloubtless lu'en the custom of earlier pakH»ntoK><rists to make 
many s|K.H:ies out of variations. 

rhoffatT li^^unsand <lescrihes from Portu^ral O.harroxcl,^ form 
which res4?mhles a varietv of (>. fmnhlinl found at (ilen Rose. 

This siK»cies<M*curs in ijreat ahun<lancethroui:h<»ut the Trinitv 

■ • • • 

I>ivision,esjK'cially at the plant ImmIs near (lien Itose, at theh.ose 
of the Glen Hose hwls in the CoIohkIo sc<-ti<nK and in a similar 
horizon throughout the Glen Hose ht»<ls in Arkansas and in 
Texas. 

It is interesting to note that nt)ne of the true Gniph:rni< or 
KrnqtfniA have 3'et Ihimmi foun<l in the Trinity Division. 

Ostrea franklini ragsdalei var. nov. 

Plate I, Fi<r. 0. 

.*^hcll acuminate, ohlouir. marked hy. num<*rous, n*irular loniri- 
tiidinal costie; hi^jik of larirt* valve pnjlon'jed, eostate, suh-cvlin- 
rlric:il. 

S(?venil incoinph^te sp(»cim(MH of tlie lar.rer valve of this spe- 
cies were pn»cun*d from the fauna at the j»lant IkmI near (Mm 
Hose. The outline is soim-what similar to that of O. fninLlinl 
('<i«|uand, hut the lar.r<r valvr is mneh mon* round, tin* j»oint 
iiiuro prolon;r».»«l and ehar.K-trrizrd hy tin,- >tn»ni: <'osiii' wliirh do 
ii«»t ap|>ear upon the adult specimm^ of tht- (K Ji'inLHni vlrn'- 
where foun<l. 



• America n <i<N»|i»v:i>t, vmI. iv. I><M-riiiU'r. l^v». pp. :;.V.». .U'ak 

t K4><*ii<mI de Moiiinrnipliit- Strati;_'r.ijilii'jin- Siir !«• Sy-t -fim' ('r«'ta<i'|iii' 

flu P«»rtuj5il. |Kir I'aiil <'liMtr.it. I/i-lniri. Is^y p :;7. plat»- iii. li'j-. 7. ^. '». 

10. II, 12. 
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m 

This variety is named for Mr. G. H. Ragsdale, the naturalist, 
of Gainesville, Texjis. 
Thus far this variety has onfy been found at Crlen Rose. 



Pecten stantooi sp. nov. 

Plate II, Fig, 3, 3a. 

Shell small, one and one-half inches in length, strongly eared, 
and ears rugose, the right one (not shown in figure) being marked 
by a deep fold. The surface of the larger valve is marked by 
strong, flattened, double ribs, each with a sinus its entire length, 
alternating with small single ribs, and by minute cross-lines. 
This marking distinguishes it from the Voh-Y\ke fonns of the 
upper half of the Comanche Series. The smaller valve is not 
known. 

This beautiful si)ecies occurs in the molluscan fauna at the 
plant bed on Paluxy creek, near (ilen Rose; only three speci- 
mens have been found. Two of the specimens were very perfect, 
but were unfortunately lost in the removal of my collections 
from Cornell University. 

This species is named for Mr. T. W. Stanton of the U. S. CJeo- 
logical Survey. 

Modiola branneri pp. nov. 
Plate V, Figs. 8, *), 10. 

MiuJinhi sp. iiidot. Ilill. Arkansas Cioological Survey, Annual 
Report bSSS, vol. ii, p. i:*>3, plate ii, figs. IS, 10. 

Shell small, elongate, from one-half to one and three-<iuarters 
of an inch in length, elongated sub-triangulate, greatly thiekemnl 
at unibonal n^gion ; unibones j)ronouneed and ra])idly narrowing 
to a rounded point; anterior j>ortion somewhat flattened ; po.**- 
terior portion attxnniated, thin, and strongly curving in outline ; 
surface smooth, lustrous, marked by fnie lines of concentric 
growth iind faint radiating stria'. 

This wc^ll -preserved little MoiViohi occurs s])aringly in the lower 
Cil(Mi Ivose be<ls at tlu^ gypsum bluffs of the Little Missouri, 
Arkansas, and in the plant bed near Glen Hose. It was (»rig- 
inally figured, but not named, in my Arkansas report. 
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Leda (?) harveyi gp. nov. 

Plate I, Figs. 7, 8. 

Shell minute, one-sixteenth to one-eighth of an inch in length, 
floii^ate, smooth, <M>ncentrieally striate; heaks situated at ante- 
rior thinl, hlunt, thick, and recurving; posterior cardinal margin 
elongjite, straight, or slightly concave; pallial margin straight or 
rilightly sinuous; anterior cardinal margin short, straight ; ante- 
rior margin very slightly rounded at hase ; posterior margin 
angular, sh(»rt, and straight; anterior half of shell thick, suh- 
p:lohular; posterior half elongated, rapidly thinning posteriorly, 
and sometimes marked hy a strong angular ridge extending from 
beak to union of pallial and posterior margin ; cardinal area not 
exiHjscNl so as to show hinge mechanism. 

This minute shell occurs in great masses, resemhling small 
hlack 8|HX*ks in a calcareous cement, which under the magnify- 
ing gla.ss reveals the outline shown in the figures; the hinge 
mec^hanism not seen. 

Foun<l thus far only at the plant ])eds of the Paluxy, near 
den IU>se. 

Nanie<l in honor of Mr. J. W. Ilarvcv, who first collected from 
this l(K*ality, but died btjfore the colkM'tions could he pu]»lished.* 

CucuUaea gratiota Hill. 

Arm (fratinta Hill. Arkansas Cieological Survey, Annual Wi^^ 
fK>rt 1S8S, vol. II, p. loo, plat(; 14, figs. 2, 2^/. Described and 
figured in my Arkansas Iie[K>rt as Ami (fnitintfi. CH-cnrs also in 
|dant beds near Glen Rose, Texas, an<l in l)lu(rs of Colorado. 

Cucallcea comanchensis ^p. nov. 

Plate III, Figs. 1,2. 

r^)rdatc, globose, thicker an<l higher than long, subi|uaclrat<* 
in lateral aspect; posterior margin strongly truiK-atc. pallial 
margin gently roun<lcd ; anterior margin sliort and truncate: 
exterior of cardinal area ('l«nigate and broad ; umbonrs small. 
high, and ineurv<'d, but not touching; shell thi<'k, rough, and 
markcil by strong, irn'gular. rugose lines ; hing(* nu'chanisni n<»t 
vii»ible. 



*Si»c Anicriciui (icMl«>v:ist, (MnlnT, iS'.rj. 
4— Biol. 8oc. Wa«h., Vor . VIII, lno:5. 
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This is one of the most characteristic species of the very base 
of the Glen Rose beds in Parker, Hood, and Comanche counties, 
and is the form which the writer once inferred to be analagous 
to Amhonicardia cookii Whitfield,* from the Raritan clays of 
New Jersey, which the fragments then found strongly resem- 
bled in outline and marking. The discovery of the specimen 
here figured, however, for the first time affords evidence for their 
satisfactory generic identification. 

The specimen figured was found about three miles east of 
Millsap. Texas, at the contact of the Trinity sands and the cal- 
careous Glen Rose beds. I have also found the species near 
Springtown, Parker county, and at Comanche, in the same hori- 
zon. 

CucuUeea termioalis Conrad. 

(See Report United States and Mexican Boundary Survey' 
Washington, 1857, vol. i, p. 148, plate iv, figs. 2a and b,) 

Casts of this species are frequently met with in the Glen Rose 
beds. The shell has not yet been found. 

Barbatia parva-misaouriensis Hill. 

This species, from Pike county, Arkansas, was descril^od and 
figured in my Arkansas Report, p. 188, plate iv, iigs. 4a, 4h, 5, 
and [)robahly (ig. 'J2, of plate ii, of same report. 

Trigonia stoUeyi sp. nov. 

Plate HI, Figs. 8 and 5. 

S(nni-lunatcin general outline, beaks well forward and strongly 
recurved ; anterior and pallial margin a strong continuous curve ; 
posterior portion elongated with truncated posterior margin ; 
cardinal area (!onij>ressed. Surface marked hy ilexuous, nodiile<l 
costa', about twenty-two in nuni})er, narrow and high, scparatcKl 
l)y l)r()a(l intercostal areas jis in T. (iLrfonnis lAuk.; depressed 
cardinal area bordered on its outer side by a long narrow groove 
and marked l)y cross-ril)s, flexing anteriorly. 

This IVifjonia differs from T, cmory'i Conrad, of the Washita 
Division, in its general outline and entirelv distinct surface niark- 



*Soo Uoport of Arlcansas State (i0()l(>ixical Snrvoy for 18S8, vol. ii, p. 
120. 



Ik^fcrijilwu4 *jf Si^rU*^ 
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iii^. (.St-t; U. S. and Mtrxk«iii B^tumlarv Rc*|p«»ri, vol. i. \k l**"^- 
plate iii, fijpj, 2ri, 6. r. > CNx-ur? abundantly in the plant Ih^U of 
the Paluxy. The rspecies L? nainc*! f«.»r Pix»iVtssor G. \V. Stolioy, 
of Austin, Texass, whose work a? a <x»llector L? esteemed in K>th 
Euri>{»e and America. 



Tiigonia crenalata R'X-mer. 
Plate III. YvjL.A. 
KtK.*nier. Kreidehiltlun en von Texivs. |i. ol. |»lale vii. tig. ti. 

Tliis .•5|»e<-ies, dtTji*rilK,il hy K4x*mer fn»ni ini|K*rfei.*t i-;i^ti>, may 
Xn: the d:uiii: as T. ^*Ai<»i't, The >i»e<*inK-n ht-re liiruivtl w;i5 i^ol- 
lectc«l from the blutT:) ot* the Colorado near Bull creek. Travis 
county. 

Chione f?; decepta ^-{l. nov. 

Plate I, Vv^. *.» an«l 10. 

Sliell su1»-triaii;;ulate or elliptical in outline, i-oinpn^ssic^l in 
4-njsi.**-2Mx:tion from ha.«*e to uni bones : umh'»nec9 forward of center, 
:4nian. and touching ejicli other: lunular area small, conlate oval : 
]»allial margin widely roundiiitr: anterior cardinal margin con- 
cave, shorter than |Hjs?terior: postcrit>r cardinal margin Kuiir, 
s»li;;htlv convex, aijvm met rical : cardinal me<*l)anism not shown; 
-lurface marked hy Ion;: concentric and very faint irre:.rular lines, 
anterior nm.scular scar eloni:ate, roundetl ; posterior muscular 
impression Hat, depressed at extreme posterior end. 

The casts of this form are abundant throujxhout the (den Kose 
l>e<l!t, but its generic position is unrertain. It may possi]>ly be- 
lon<; to the Cardituh. In the liills Ui^rtb of I^imjKisas, near 
the top of the formatit>n, the specimens (K-cur in great abundance 
with the shell preserved in calcite,sliowing the exterior structure. 
Conrad's sj>ecies of A^tnrir Uxnitn^'^ described fnuii a cast from 
an unknown locality, has a superfnial rcseml»lance to this furm, 
a«:cun1ing to his des<ri[»tioii and ligures, l»ut it is more triangular 
ami otherwise dilferent. as seen by comi>arison with bis type in 
the National Museum. 

• U. S. aud Mexican l^HUulary Ue|M>rt, vol i, p. lo'J, plate v, llj:. \h 
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Eripbyla pikensis Hill. 
Plate IV, Figs. 4, 5, 6. 

Corbicida pikenm Hill. Arkansas Geological Survey, Annual 
Report 188G, vol. ii, p. 131, plate ii, figs. 13, 13a, 14, 15, 16, 17- 

This form was originally figured by the writer under the ge- 
neric nanne of Corblcula, and is very closely allied to the so-called 
Oyrcaa asUuieforniis Koch and Dunker, from the Wealdcn of 
Germany. Professor Marcou has referred it to the Astdrtidiey 
but it is undoul)tedly a species of the genus Eriphyla of the 
Astartidae distinguished by the lateral teeth. 

It occurs in great a])undance in Pike county, Arkansas, and 
sparingly at the i)lant bed of the Paluxy, near Glen Rose, Texas. 

Requienia tezana (?) (Rociner). 

Caprotina icxana Roemer. Kreidebildungen von Texas, p. 80, 
plate v, figs. 2a, 26. 

A Requienia, provisionally referred to R. icxana Roemer, is one 
of the prominent species of the Glen Rose beds and occurs in 
massive agglomerate some twenty feet in thickness at Glen Rose, 
Th()r[) S[)rings, Granl)ury, and in southern Parker county. In 
Rocnicr s descriptit)n he asserts that it is indistinguishable from 
Roinicnia JunmbdU D'Orb., of the French Neoconiian, except by 
its thicker sliell. It is desirable to closely compare this form 
with R. p(U(f(jiatii Wliite.* Dr. Roemer says that the latter spe- 
cies is entirely distinct, tlie larger valve of R. icxana not bein 
so elevated as in R. pnta'jiata. In the abundant material col — 
lerted by the writer this tlistinction does not always hold good - 
yet there is a general ditrerenee in appearance, esi)ecially in th^ 
larger size and more rounded character of the valves of thcGle 
Rose forms, which may make it a distinct species from either a: 
these. The ty])e forms of the R. icxnna Roemer and the hr 
pdUnjiata White occur in tlie horizon which we at present aeccj 
as the C ajjrina limestone, whilu tlic Rrqiiicaia.ioi' the agglomera 
at (Jranbury and at the l)ase of the Colorado section occu 
several hiindre<l feet below them, and may j)rove a distin 
species. 

licqiiknla is the lowest occurring genus of the aberrant Chan 



" llninknUi piiitujkita Wliitv. U. S. Geulogieal Survey, Bulletin No. 
J). (», plate v, figs. 1 -8. 
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»'la\ with the exception of Dicenus, a Junwrtic Ibnii, mid is aljun- 
<laiit ill the Neocomian forination of Si)aiii, France, and Portugal. 

Monopleora marcida and M. pinguiscula White. 

Bulletin U. S. Gcolojrical Survey, No. 4, j). S, [)late 5, fi^. 1-8. 
^'asti and mould.s of Monoplcuni occur in great ahundance in 
^W (\)Ionido section, (ispec^ially at the ]>a.se of Mount Boiinel, 
'u-arthe mouth of lUill creek. It is impossible to make a cor- 
''vsrt (liajrnoHis of these, owin*^ to the fact that the smaller valves, 
*» abundant in the Caprina limestone, have not been found in 
"*<* <tlen Kifse beds, but there is a jj^eneral resemblance of tlie 
^^iier valves to the two species named. 

rije^enus Mounplaira, iinconVux^^ to Zittcl, has wide distribu- 

"'J ill the liower Cretjiceous, occurrinj^ in the Neocomian of 

"Teiice and the Jura mountiiins. and seldom ranging higluT. 

. ' -^'nerica the genus culminates in the Caprina limestone and 

Hot known later. 

Corbicala arkansaensis Ilill. 

J .,;^ ''^^a.nsas (Geological Survey, Annual IJeport ISSS, vol. ii, p. 
y.: '**«te ii, fig. 2(J; plate iv,'figs. :J, :\a, (i. 

''i« species Wits originallv figured and describi-d in mv Ar- 
• -^^iijs report. It ocrcurs in l*ikc county, Arkansas, near Mur- 
^Vj<|^, ^^^^^ .^^^^j ,^^ ^j^^^ gypsum bhillsof the I.ittle Missouri. It is 

^^*>\indant in the Texas bc<ls. 

Cardium (V) sevierense liill. 

.* ^*^an.«*iis (ieolt)gi<?aI Survey, .Xnnual !Jcj>ort isss, vol. ii, p. 

i; l»lateii, figs. 21,21^. 
^ '^iM form hits only been found in .\rkansas. at the locaHty 
^* ^'hicli it wtus <lescribcd in n>y Arkansas report. 

Protocardia s|». iii<lft. 

J. ' '"lull ciisL-<, threc-«|nartcrs of an inrli in hngtb, gli»l»os<' : sur- 

**^ Miarking, verv linr lin<'s. 
^^ * he Comanchcf spirits of tbi- g^-nu^ l*rnlin'nriH,i ih<d careful 

^"*Hion, and this form mav b«r found to iM'long to some of the 



, ^^iierous siKvies alnadv dcscribnl. This siMrics is distin- 
^'^Mied only by a smaller size than that of all the other forms 
^^•riUed. It occurs sparsely in the beds near (ileii Kose. 
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Pholadomya kno'witoni sp. no v. 

■ Plate II, Figs. 1, 2. 

ChoffUt (Materiaux pour L'Etude Strati^^rapliiquo et Palcoii- 
tologique cle la Province D'An^^ola, Geneva, 1888, p. 84, plate v, 
figs. 1-3) describes under the name of P. pkuromyivjormis a form 
indistinguishable from this species. His description, as follows, 
corresponds fully with our species : 

" Equivalve, inequilateral ; swollen below the beaks ; anterior 
border rounded and completely closed ; posterior bonier com- 
l)ressed at the extremity, which is slightly turned u[)ward, trun- 
cated and slightly gaping ; beaks small, elevated, strongly intiexed 
and in contact with each other; cardinal portion of anterior 
border sloping and its continuation strongly rounded ; the pos- 
terior cardinal border straight, slightly elevated to its extremity ; 
anterior face blunt, behind which a slight, faint groove extends 
from the beak to the pallial border. The surface of the shell is 
marked by irregular longitudinal plications.'' — Choffat. 

This shell can in no way be distinguished from the excellent 
figures and descriptions given by Chofl'at of Pholadomya plenro- 
mynfantm, from Dombey, on the west coast of Africa, where a 
fauna (closely allied to the Comanche series occurs, but of course 
their identity cannot be positively established without compari- 
son of si)ecimens. The faint grooves from beak to i)allial border 
are not brought t)ut well in our figures. 

The form first apj>ears in America in the medial portion of 
the (lien Rose beds of the Colorado river section, near the mouth 
of lUill creek, and again appears in the supposed Caprina lime- 
stone at Austin, in the Fredericksburg Division. 

Pholadomya lerchi sp. nov. 

Plate IV, Fig. 3. 

()utlinesubj>yranii(lal in lateral asj)ect ; length, three? and one — 
li;d( inches ; height, two iin{\ one-half inches ; greatest thickness-= 
two inches; beak situated at anttrrior third, of medium jjrojjor 
tions; anterior margin semicircular in outline from beak to paL^ 
lial niarjiin, into which it merL'cs by a continuous curve ; palliiw^ 
margin a continuous curve with the anterior margin, an<l rapi<ll'^ 
incrcasinir in curvature ijosteriorward, terminating obtuselv witf - 
the truncatcii posterior margin; ])osterior margin shari>ly truir 
cate, aljout one; inch in length ; anteri(>r umbonal margin ver — 
short, marked l)y a small depression immediately below tli 
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uinhone; |Mwteri<)r uinbonal inarjjin elongate, sloping posteriorly 
•It an aii^rle of alH)ut 30 <le;rnH'?Ji from the uinl)one ; this margin 
'•* !*tniij;lit wlicn viewed laterally, hut bends strongly outwanl 
^•►wunl the gaping ])osterior margin, with which it unites hy a 
!*'«*ntle curve; surface markcMl hy strongly rounded rilw and 
vrnmvi's. suhooncentric, sinuous and uniting with each other at 
•^ '•fmimon gnK)ve which is parallel with tlie anterior margin. 

Only a single pf>orly preserved cast of a right valve of this 

''l»<'<iw has \teen found, the anterior portion of which is not 

^'isil»le. It wjus c.oll(»cted in the heavy conglomerate which 

''Jarksthe base of the Comanche »Seri(\s at its contact with the 

ar}K)tiifiTous formation, on S^'camore cre(»k, Hurnet county, 

* ^-'Aas, nt»ar the crossing of the lUirnet an<l Travis Peak roads. 

yicsjkocies is nanuMl for Dr. Otto Lcrch, of the I^ouisiana Stiite 

'^>I<igic»al (V>rps, who, as a Texan, has ina<le valuahle contri- 

''•'fioiKs to tlie knowle<lge of his State. 

Pleuromya (?) heoselli tsp. nov. 

IMate IV, Figs. 1, 2. 

'. n»'ll elongate-elliptical; length, three and one-(|uarter inch<»s ; 
^*'«fit, tw<» inches; umhoncs ant<Tiorly snhcmtral, round, and 




'iiiige mechanism not seen. 

^^ jreneric |M>sition of this species is very <louhtful ; hut, in- 

J^'i"^H<-yj as it is one of the niost characteristic casts of tin' (ihni 

**^*'' ^ »uds in the Colorado Uivcr section, it is important that it 

*'v**^*"l he here tlgur<Ml. ThespeeiiM has a resemhlanee to Thni- 

*""' '*'//" 9'tormiA Whit<', hut ditVers in sonie <h»tails. 

Isocardia ['*) medialis ((Vmnul). 
IMate II, Figs. I,r»; phlte III, Fig. (». 

^^'^'liiim mrd'uijt Conra*!, F. S. and Mexican r>onndnry Urjiort, 
^'*'^- », p. 14t>, i»hite iv, fiL's. h^ h. 

''^^^rad dc'scrihed this form as follows: 

* ordate eipiilatend, veiitri<ose ; hnse profoundly and ne:irlv 
I'l'^Wlv rounded : l»eMks prominent : po-:t«*norniarj:in trnu'-Mted, 
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To this I would add : 

Variable in shape; shell thick, concentrically striate; beal 
inturned a,s in hocardia; anterior muscular impression ve 
prominent, angular on anterior side ; i)osterior muscular imprc 
sion faint, large in area, almost indistinj^uishable ; posteri 
margin truncate in normal specimens. Surface marked \ 
strong concentric rugose lines. 

The generic position of this form is not satisfactory, becau 
the hinge structure has not been found. It is clearly not 
Cyprina, although sometimes similar forms are referred to th: 
genus by paleontologists in Europe ; neither is it a dirdium j 
descriljcd by Conrad. 

This is one of the most numerous, conspicuous, and chanicte 
istic specias of the Glen Rose beds; it occurs as shell ess casts I 
the thousands throughout the vertical and geographic extent 
Texas and Arkansas, beginning in the lowest fossiliferous hoi 
zon and extending to the top. 

A few specimens were found about ten miles west of Gk 
Rose, upon which fragments of the thick calcified shell structu 
were preserved, showing it to have a concentri(Milly striated su 
face and the anterior cardinal margin and beaks to be as in L 
airdifi, as shown on plate vii, fig. 1. 

The form varies greatly in sliape, owing to the conlpr(^ssit 
and distortion it has un(hn*gon(» in the strata. One of the e 
trenie variations from the normal is illustrated on plat-e ii, fig. 

Natica (?) texana Conrad. 

IT. S. and Mexican boundary Survey, p. 157, ]>late xiii, {\\. 
\a, h. 

This species is of rare occurrence in the l)eds at Glen Rot- 
It is not a Xdlini^ but inasmuch as only casts are [)rescrv('d i 
generic ])osition cannot otherwise be stated. 






Viviparus (Natica?) cossatotensis Hill. 

Arkansas Geoloirieal Survey, Annual Report 1S8.S, vol. rr, 
130, j)lat(^ iii, figs. 4, 4<t, 5, na. 

This form was originally (Icscribed in 'my Arkansas Rcpo 
from an isolated localitv in Sevier countv. ^bmv consider it 
AV///Vv(, but it is too imix'rfect to assert its generic position wit 
certaintv. The writer inclines to the belief that it is a fresh « 
brackish water form. 
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Cylindrites (?) sp. in<iet. 

Tho writer has collecte<l from the ])a.sc of the Olcn Rose l)e(ls 
in r*ii.rker county a few specimens of a small jrasteropod very 
nuioli rcHemhlinu Ct/liufJriteM bnllatnH Lye. juid Mort. Unfortu- 
nat*^!^' the specimens have heen lost. 

Buccinopais (?) parryi Conrad. 
Plate VIjMrr. 1, 

^'- S. and Mexican Houndarv Kcport, p. loS, plate xiii, fI^^s. 

/*. ChnnifU Hill. Arkansas Geolo<rical Survey, Annual Report 
I'^s, vol. II, p. 130, plate iii, iA^r^. 2, 2^/. 
^'oiirad deserihes this species as follows: 






■^vihpyrifonn ; Innjritudinally undulated and ornamented 
^itli ruj;os(», revolving: lines, s|»ire scalariform ; ap<*rture Inrjre 
^'*'J |>atulous.'' Conrad also says : *' I'nder this name I have 
|lesr-ril)ed a e:u<t which cannot Ik* referred to any kht>wn j^enus; 
It l^< o^.rtainly n(»t a true lUieeinopsis, nor ean its generic eliar- 
•'*''t*'>r he flet^Tmined hecause of j)oor preservation." 

^*^o writer has found casts <»f this forn> in Lariat ahundance in 

**^ l^>Mer fossiliferous horizons of the (den Rose hed at <rvpsum 

**^-'S of the Little >[i.ssouri,in .\rkansas. and at (Jlen Rose. In 

'^^' instances the easts show marks in the shape (»f dei>ressions 

'•^^Hnjr across the lower wh<>rl and the sutures an? very deep 

\^ * ^ istinct. The whorls an»l spire of a more perfect s[)ecimen, 

*^^''il in plate vi, Cv^. 1, are six in numher and very Hat 

sxnj^ular at their upper edi^e. Whatever may he the true 

" ^*^**ic |M>sition of this form, it is a very useful strati^ra]>hie ai<l 

*^** stu<lent of the (den Rose heds. The form is readily dis- 

'^^^ishahle from Ttjloslomn prdrrmiH.^ Roemer hy it.s greater 

Hi *(.r (jf whorls and entirely ditVerent outline of tin' ap<*rture. 

Tylostoma pedernalia (KtKMner). 

Plate VI, Fi-. 2. 

*^"<//y( pcd(rrnrilij<i\ni\ X. ]n':nfniiuliH Roemer. Kreidehildun^^en 
^*^U Texiw, p. 43, [»late iv, Ults. h/, h; [)late iv, Hl^^. 1'/, h. 

. ^Iiell lar;;e, ovate; whorls flat, an^idar ahove ; lowest or 
L f^^^ whorl three tinn's as iiiirh as the sj>ire: spire ei»mposrd of 

\ lUt^je coils. Aperture, elon^at** ovate." — Roemer 

S-BlOL. Hoc. Wahm., Vol. VIM, lx«»:t 
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Dr. Roemer described this large and abundant species of the 
Glen Rose beds from specimens collected on the Pedernalis 
river. He also described Nat'ica ( Tylostoma) pr-rgrandis, which 
he asserted differed only by its larger size. 

The species occurs in the greatest abundance throughout the 
extent of the Glen Rose beds in Arkansas, Texas, and Mexico, 
and is preserved only as casts, without shell structure. From 
observations of hundreds of individuals, I am of the opinion that 
the two species of Roemer are identical. 

These forms are indistinguishable from many species described 
from the Neocornian of France and Spain, where the genus Tg- 
lostonm has its culmination, ranging, according to Zittel,from the 
Upper Jurassic. Tylosioma mmilimnm Choffat, from Portugal, a 
characteristic Neocomian form, is quite closely related, if not 
identical with the Texas species. Tt also resembles N, gigas 
Bonn, of the Jurassac. 

The si)ecimen figured here is a large flattened individual, 
illustrated in order to show the size and variation in comparison 
with the typical forms figured by Roemer. 

This form occurs throughout the Neocomian of Mexico, in 
Venezuela, Bogota, and on the central Pacific coast of South 
America, and is one of the distinguishing fossils of the Glen Rose 
beds. 

Vicarya branneri sp. nov. 

Plate V, Figs. 1-7. 

rirjirorerd stromhiformis (Scblotlioim) Hill. Neozoic Geology 
of Southwest Arkansas, j). 1*21), ]>late ii, figs. 1, *2, 8, 4, 5, (\^ 7, 
7(1, 7hy S, 1), V\ 11, 12, V2(i ; ])hite iii, figs. G, (k7, OA, (Jr, copies of 
Eurojx'au figures. 

Gom})are — 

Mniri/a JirJrrticfi Vcn'nouil ancl Do TiOriorc?. Description des 
Fo.isilos (111 N('o(X)mion Supt'ricur do Utrillas (^t ses Environs, p. 
2, ])\i\U) i. fig. 1. 

\7r((ri/n Jtijani Vorneuil ii\v\ l)e Lorioro. Ibid., ]). 5, plate i, 
iv^. 3. 

Vir.(iri)(i Mminhlfornu'H Venieuil and Do fiOriore. Ibid., [>. 7, ^ 
pinto i, fig. 4. 

\7ntrj/n prado'i Vornouil and Dv Lorioro. Ibid., p. 10, plate i, «« 
fig. o. 



DetcripltfiHii fif f^pffics. 

TniTil/iln Itrlvflicii Pii-tut iimi lti;tii;vii,T. Malt-r. |iour U palwiit. 
^ui«>i; Ha Ut. ujititn, ]8.>l. 
C'lmiupf luU'Hioi llXiKjUiiml. ^(mi'ipr. [niK'ont. ilc IVU iijiti*-!! 

(ifriiJiium lufiiii VeriiL'uil. KuU. iln la Soc. lit'ol. do Krancp, 
2e liv. Tuinu x. 1S^3. 

iWHiimm /iijviiii V'GTiietiii. M<^iii(iria ;:euinio^lU-tL do CaEtolIun 
!•«• VUaoora, ISJi), i.latH iii, Fig. 7. 
I Oun'i^k virueuilii H. ('(XiUKiid. Mijiiofir. |iair-'iiit. do I'ut. aiil. 

I tlerEijiagiio, 1>«M. 

St'ifrx ^n.uMf.mnU f^i-liliitfidin. l.S2<>, Pi'trfrncl.. ji. 144. 
-W>iri.ifc> Mnimliifoi-mtK Silil'itlicim. Moni>gni]itiiu dcr Nwrd- 
•i<-uui)cii Wi-iilderil'i Idling', Diiiiker. l>mi. ji. oO, jil. x. fig. LS'i, /.. 
'ilita f'lmi is iiulistiiiuuii^hnl'lc t'ri>iii thL'Hjzurtai'f l'.l"jiimam\ 
* - Mfttiat of Oe Veriif nil and De lAirii-rc, Imt without comiiari- 
**•> ">f tyi»o tii>i>cimcnH thuir ideotity cannot be piwitively as- 
"'**"t«l. r. lujani is d(wcrilnxi na Ajllowa: 

**Sn'n pl'innnted, with thick teat; spire regular, stmiKht, or 

**tti(.-liinf» n iitllo imi>i)id; ten or twi-lvc turns i)f tlio ejiirc. 

~*5.*hlam of llic »piru is ninrkc<l by ti(itni:rou» sinuous croHS- 

*^*"i*, atrunjily beut iuniird Upou tin: lirst anterior ciuurter of 

"**>!» •pirnl. Tint snturw aru Kcntmlly well dLliiitMi." The 

••i.irU lire uImh usu:dlv mivrltwl liv two lim^ituilinal th.-vatiil 

I ' ir i;ai-h ijordcr. whitrh in the apinit whorla and 

ii> :ilipi-ar aa plain elovatu^l bamls, ur may bi: in 

ihirdit or tliL' ahvU nodnlar. Thcv i;ontimiu u|ion 

. or bLML- of this sholl iM lianiU. ''Tht- iip alwuvi^ 

' '"' -1 nl- !it tlii' posterior or uiipi.TL>nd a promnini-Lii untttsr, TIiu 

' ' *-» t.T li[i ha.s a dc^p. Iiroa.1 in-lenlation .■urrL-sponilin-; with tbo 

r* '■"•iiiiiiili.iii ..r the b:u'al »ulur.> Mm- bLTii-utli tlio lajit rarina or 

_ -''^* "f tnl>en-ul&i, Thu innur mar)j;in i»f Ibu labial iiponing in 

*■ icily uncrustwl." — l>e Verntuil, 

lliin U '•□« (iftht! niottt ubundnnt, vuriabl*-, nnd dmracttiriutic 

'*-*»~'ti- .if thi: Trinity Divixion, ocTurrin^; in ihi? hiwtwt nmlluHOTn 

'• 'r„^,ng of ti,„ (jii.j, ]^^,^. \„.,\g iiirou^hout iti« extent fnun Aii- 

' *' •"-, Arkaimati, lo llio Colorado river in Tcxaa. It was iirst 

= - "f-d from Amfrii.-ii by thu writt-r iu his report u\Htn ihu t'rc- 

'j-7 )n.-iU of ArkaiiMW undi-r Uk- name IfciifHrni rifooJn- 

Sfhlolh., afttT Zitti'l. Althi>U|;lt a vt-ry at>undant fonn. tht- 

...riiir. was only n>wntly discovered, it bavinjj hitliprto 

I the deliailf HtrmHun; of the wjiwiuH-iw, and Ihc- 

: II tbt-Ti-by iiuulv unccrtidn, iw tii attiMtitd liy ihv 

111 ireniTii to which it hiw lic-cn n;firml in Kuntpe. 
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The smallest and largest forms are void of the handsome rows 
of tubercules which distiiiguLsh the specimens of medium size. 
Tlie larger adult specimens sometimes attain a length of two 
inches. 

This form is of interest because it is the characteristic species 
of the Wealden (Lower Neocomian) beds of Europe. It may 
be the same as Melania strombiformis, first described from the 
Wealden strata of North Germany by Schlotheim. 

De Verneuil and De Loriere, in 188G, published most excel- 
lent figures and descriptions in their paper upon Materieux pour 
le Paleontologie de TEspagne, entitled *' Description des Fossiles 
du Neocomien Superieur de Utrillas et ses Environs," Paris, 
1868. They review the literature of the si)ecies and refer it to 
the Vlcurya^ a subgenus of Ccrithidic, They make four distinct 
species of their specimens, which I believe to be variations of 
the same species, all of which except one occur in intimate asso- 
ciation in the lower Glen Rose beds. 

Professor Jules Marcou, in the previously mentioned review 
of my Arkansas species, asserts that the form is a Nerinaea, but 
the forms are absolutely void of the characteristic folds which 
occur upon the columella of that genus, and hence he is mis- 
taken. 

The form occurs in great abundance at the gypsum ])lulls of 
the Little Missouri, in Arkansas. At the plant Ijcd locality near 
(Uen Ruse, Texas, it is still more abundajit and shows the variety 
Jichrtlat and lujdni jireserved together in great masses. At lV>st 
Mountain, near Rurnet, Texas, the l)adly worn shells of this 
s[)ecies occur in an agglomeration ten, feet thick (i)late v, fig. 
7), void of other s[)ecies and embedded in a matrix of the min- 
eral graluimite. In this mass all the varieties can be found in 
association. 

Nerinsea austineusis Iloeiner. 

Uocmer. Paleont. Abhaudl., vol. iv, p. 21)5, i)late 31. fig. S. 

1^'ragiueiits resembling this species are abundant in the upper 
or >b)unl lioimel IkmIs of the (den Rose beds, but are so poorly 
presiTved as to render their assignment to it oidy provisional - 
1 have I'ound them in the Strontionite beds of the Colorado sec- 
tion. an<l a stratum of the l)eds near the sunmiit of Mount Rou- 
nd consists almost entirelv of caleilied Xcrlaca-s. In outeC 
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niarkiiijc they correspond to the X. auMiwims of lloeiner, origi- 
nally culleetcU from the Caprina limestone near Austin. 

Tjje Neriiicas do not oeeur in the Comanche series higher than 
theCaprinalimestoneof the Fredericksburg Division and not at 
all in the Upper Cretaceous, where Roemer erroneously supposed 
thij? species (originally collected by Mr. Stolley) to occur. 

Neritina sp. indet. 

A characteristic fossil of the beds at the ba.sc of the Glen Hose 
J^uUlivision is a small Xeritinn. Unfortunately the writer s speci- 
un'ivj were lost in the removal of his collections to Washington, 
'>ut there are others in the United States National Museum, 
'*''n*ch he collected from Hood county for the United States (ieo- 
"*;ncal Survey in 188G, and it is hoped that they will be figured 
^'»d described. 

This form occurs throughout the basement beds in Arkansas 
^'^J in Hood and Parker counties, Texas. 

Neamayria ^alcotti Hill. 

Plate VI II, Figs. 1, 2, 3. 

- i snmoiilb'jf wnlcotti Hill (not Sowerby). Amuial Report (Je- 
**'<*;jrical Survey of Arkansas ISSS, vol. ii, p. b^J, plate i, figs. 1, 

-^ ikitin (Mem. de TAcad. St. Petersburg, ISSl), defines this 
gex ^ ^^jj j^ follows : 

" liell tiat, widely unibilicate ; convolutions thinly rounded, 
*."^^ked by fine falcate lines: lubes and sa<ldles low, slightlv 
.v^^^cd; siphonal lobes longer than the lirst laterals ; the two 
"^l^iil and accc»ssory lobes little developed. 

^-^nly one specimen of this species has thus far been distrovered. 

^ K'curred in association with O. (rnuldlni. Viinirin Injtmi, 

''"'/>/*y'i iii'knnifin nsis, and other niollusks herein described. 

•v^ form verv much resembles in oiitwanl appearance the fi^- 

'^^ of the genus Oxi/nodn ni.s of llvatt, as «riven bv Zittel 

^ *^i Steinman in their Manuals, but Profe*<sor llvatt refers to it 

*uvtm/i ///•//«, and contriliutes the following connnents upon the 



:imen : 



Your AinniifiilttM iralmttl is probably a Xrnmutfrln, The as- 
-t iij Jurassic, but this grou[). Upper Jura, and the speciea 
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nearest walcoiti occurs in the very top of the Jura of Central 
Volga stage, supposed by some to be siuiihir to the Purbeck in the 
upturn at Mahn, The obscuration of a portion of the sutures 
occurs over the most important part of the outer side, and the 
structure of the abdomen, whicli is rounded and has no keel, 
is not very consistent with the reference either to the Neumnyrla 
of the Jura or the so-called Neumayria of the Cretaceous. Never- 
theless it agrees better with those of the Jura than the Cretiiceous 
ones referred to the same genus by Nikitin." 

Whatever may be the range of this genus in Europe, the writer 
is inclined to the belief, from the stratigraphy and association, 
that its occurrence in Arkansas is lowest Cretaceous, and Pro- 
fessor Hyatt's opinion serves to strengthen the position of the 
writer in his reticence in earlier papers in expressing a more 
definite assignment of the Trinity beds before minutely studying 
the accompanying faunas. The si)ecimen was collected in tlie 
banks of Town creek, one mile southeast of Murfreesboro, Ar- 
kansas. Named in honor of Mr. C. D. Walcott. 

Acanthoceras (?) jus inee sp. nov. 

Plate VII, Figs. 1, 2, and 3. 

Discoidal thin and flattened in g(Mieral outline, (lee[)ly uni- 
bili(,*ate, marked by numerous simple, gently sinuous ribs extend- 
ing across the convolution and separated by shorter ribs, whirh 
disai)penr near the middle of the convolution ; aixlonien oblatelv 
rounded ; suture lines not i>reserved in specimens found ; un^- 
bilicus (lig. 2) narrow, depressed. 

This spe(;ies occurs in a coarse san<l in the Trinity l)eds of 
Travis Peak post-oflice, in western Travis county, Texas, only 
four specimens having thus far been found. It is i)reserved as a 
cast, unj)roi)itious for the preservation of the shell strm.'ture. It 
is the only annnonitie form thus far found in the Trinity ])ivis- 
ion, excei)ting Nennun/ria indaitU^ but is of little value in ileter- 
mining the stratigraphic i)osition of these beds. 

Professor Hyatt has provisionally referred it to the faniilv 
AainthiKri'di'ubv,, and suggests a resend)lance to A. nnutndli (Jabb, 
from the Cretaceous of California. Our species, h(>wever, in the 
writers opinion, is (piite dill'erent in general aspect, being very 
much monj.liattened, more rectangular at the dorsum, ami |h)s- 
sessing wider convolutions. It has some external resemblance 
also to the genus Hoplites. 
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AUTHROPODA. 

Cyprldea tezana gp. nov. 

Plate I, Figs. 3f/, 3k 

•*^hell microftco])i(; ; elouj^atc ovate jijlobose, with an<]jular ap- 
I'Cixlawo nhown in (ijr. 1 ; oi)alo.srcnt or horny; cardinal niarjj^in 
t«»^>thle.^M, thickened centrally; opposite or ventral margin slightly* 
iin^iiilate; surface smooth, and not visibly punctate. 

h is difficult, says Zittel, to classify with certainty even the 
families of the Ostracoda, owing to the fact that the shell only is 
prescrveil, which is not sufficiently differentiated to justify exact 
dia^rnasis. The species here given occurs in abundance in the 
f'len llonii beds, but usually only the merest outlines are pre- 
j«fn'o<I, or mere granules which suggest the form. In the mol- 
Jfi^aii fauna at the plant bed of the Paluxy, near Olen Rose, 
however, I was so fortunate as to secure a small fragment in 
which the shell structure was well preserved. That the species 
iH'Jongs to the OjiprhLr is strongly probable, rescjmbling both the 
^eneni ([ifjtrin and CijprUh'd, I have placed it in the latter pro- 
visionally, because it is a marine form, occurring in masses of 
niarine shells or mollusca, while the former genus is a fresh 
water one and of more recent occurrence. 

There are large masses of sub-oolitic material in the Mount 
Boniiel IkmIs, which are apparently largely composed of these 
niinutc Crustacea. The Ci/prulm are also abundant in the Ivower 
XefK*ofnian, or Wealden, of Euroi)e. 

Plant.!-:. 

Undetermined species. * 

Plate I, Figs. 1. rr, A, r, </. 

(" (ioniolina?'' of author\s previous writings.) 

Sf^hcrical cone-like bodies, varying in size from three-cjuarters 
to one and one-half inches in diameter; slightly <*i<>ngat<i.ol>late 
or €lepresse<l at U[>per end, with well defined circular scar show- 
ifif? attachment to re<cptacle; surfact* consists of minute imbri- 
c^te 8cah^, usually worn down or indistinct: s<'alert elongate 
ovate or suh-diamond-sha|>ed, elongj\t<Hl toward u|»per end, and 
^fYjurdcfil around receptacular scar; seed minute. 
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This problematic organism has been provisionally referred to 
Ooniolina in my previous papers. It occurs from the base 
to the top of the Glen Rose beds as small spherical calca- 
reous casts, and extends into the lower layers of the Comanche 
Peak group at Mount Barker, Travis county. The biologic rela- 
tions of this organism have been a problem for ye^rs, and it has 
been referred to the Echinodermata, the Foraminifera, and to 
•the vegetable kingdom by various persons to whom it has been 
submitted. Its occurrence in the chalky strata of the Colorado 
section remote from other land debris and in association with 
Foraminifera {Orbitvlites texann Roemer) seemed to oppose the 
fact that it was a fruit or a land plant. The recent discovery by 
Mr. J. W. Harvey of other plants of many species in the chalky 
limestone beds near Glen Rose, which have recently been de- 
scribed in the proceedings of the United States National Museum 
by Professor Fontaine, dispelled the foregoing hypothesis. Im- 
mediately beneath the stratum containing the plant bed is 
another containing many flattened moulds of what could be mis- 
taken for fucoid stems, and associated with these are numerous 
specimens of the fossil here figured. A careful study in situ of 
the surface of a stratum in which these stems were well exposed 
showed that they l>ranched very much like coniferous plants. 
At* the termination of each ramification was found one of the 
small si)herical casts, as if the limb of a plant laden with cones 
had been buried in the mud and its cast preserved. Recently, 
however, the fruit structure has been determined iii the speci- 
mens themselves as figured on plate i. 

The species should be named for Professor I-.ester F. Ward, 
who has done so much for American paleo-botany and has ever 
encouraged the writer in his studies. 

The form occurs from Glen Rose southward to the Colorado in 
great quantities and ranges throughout the Colorado River section^ 

It could be doubtfully referred to the genus Armmirilcs^ whicl^ 
it more closely resembles than any other, although this is fort\v^ 
botanists to determine. This genus is abundantly represent 
in the Wealden (Lower Neocomian) of Europe and in the Po 
mac formation of this country, as descril)ed hy Professors W 
and Fontaine. 
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1. — An undetermined plant. 

I'*.— Imbricate scales of cone (?), enlarj^ed. 

\h. — Imbricate scales (worn) showinjj; seeds (?). 

If'. — Scars, a])parently attachment of seeds. 

\(l. — Outlines of scales and seeds (?) on worn surface. 

2.— Pattellina texana (Roemer). (Cojjy of Roemer's fij^uro of 

Orbitulites texana.) ^ 

2^1.— Cross-section, showinjr irregular structure of interior. 
2h. — Portion of base, showing irregular granular stnicture. 
2c. — Pores of uppc^r surface, greatly nuignified. 
2f/. — I^abyrinthoid pores of another part of upper surface, mag- 

nilicd. 
;». — Cypridcji texana sj). nov. 
'.]fi. — Ordinary aspect of shell. 
'Mt. — Ventral border of nin()u of valves. 

All niaguilied 100 times. 
4, 4'/, Vk — Scrjnila paluxiensi.^ sp. uov. 
5. — Auornia texana sp. nov. 
(). — Ostrca franklini ragsdalei var. nov. 
7, S. — Loda harveyi sp. nov. Magnified 20 diameters. 
0, 10 — Chionc (?) decepta sp. nov. 



Plate II. 

FiGiTiiRM 1, 2.— Plioladoinyrt knovvltoni sp. nov. 
FiouitE '5.— Pocten Htantoni sp. nov. 

l^fi. — Dehiil of niarkiiijj: of larj^T valve. 
FicrRK 4. — Isocardia (?) niedialls (Conra<l). 
Fkhuk 5. — Distorted spccinion. 



Plate III. 

Figures 1, 2. — Cuculljpa comanchensis sp. nov. 
Fkutres 3, 5. — Triijonia stollcyi sp. nov. 
Fkjikk 4. — Tri«(onia rronulata Uoenior. 
FrciuuE (). — IsocanJia (?) niedialin (Conrail). 
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Plate IV. 

Figures 1, 2. — Pleuromya (?) bonscUi sp. nov. 

Kkure '^. — IMioladoinya (?) Icrcln 8p. nov. 

FicjiKiis 4-(). — Eriphyla pikensis Hill, magnified 2 <liameters. 



Plate V. 

Figures 1-4. — Vicarya braiineri sp. nov., showing? marking of younger 

forms (V. lujani variety. Magnified 2 diameters^. 

Figures . 5, G. — Vicarya branneri (V. helvetica variety). Adult form, 

showing ai>ei*ture. 

Fir.uRR 7. — Vicarya l)ranncri. ^lass, showing occurrence of species and 

variations. 

Fi( JUKES 8-10. — Modiola bnmnori sj). nov. Magnified 2 diameters. 



Plate VI. 

FfciItiik 1. — CuHt of BiuTinopsis (?) piirryi Conrad, showing sjnre. 
Fi(;i:iiK 2. — TylostoiiiJi jHidonuvlis (Ivooiner). DiHtortoil ?iH*cimc*n. 



Plate VII. 
Fic.ijRFs 1 and 2. — AcanthoccniH (?) justinn^ sp. nov. 
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PlATB VIII. 

Figures 1-3.— Neumayria walcotti Hill. 
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FURTHKR NOTES ON YUCCA INSECTS AND YUCCA 

POLLINATION* 

BY C. V. RILEY, PH. D. 



Pronuba maculata. 

Since the presentation, a year ago, of the communication on 
*' Some Interrelations of Plants and Insects," in wliich I sum- 
marized what was then known of Yucca pollination and the 
Yucca moths, some further interesting observations have been 
made, and the facts which I have to present to-night should be 
]c>oke<l upon as additional to those set forth in the [)revious 
pai>er (vol. vii, pp. 81-104). On account of the singular struct- 
un? of Ytirra whlpplei, which was known to be pollinated by 
PmnniMi vutridaia, I wa« quite anxious to obtain the facU in 
reference to this species. The long stamens, the sticky and 
abundant pollen, and the peltate stigma, with its long liyalinc 
papilla^ are chanw^ters which would seem to facilitate ordinary 
pollination, though the restricted style would render this more 
difficult, and the peculiarities of Frouuha marulata, with its 
modified tongue, and maxillary tentacles very long and atteim- 
atcd at tip, were, I felt (juite sure, special adaptations to tit it 
for its work. This Yucca is not onlv one of the most interesting 
from the structure of its flower, but Is one of the noblest of the 

* Frmente^i at a meetiiig of the Hiologifa! Six-iety of \Vai*liingion, May 
iJiK). 

• -Biol. Soc. Waan., Vol. VI II, 1893. (41) 
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cespitose species and placed in the subgenus Hesperoyucca. 
The flowers are borne in immense panicles on a stalk which 
arises directly from a crown of leaves near the ground and 
reaches sometimes a height of twelve feet or more, and I present 
herewith a photograph which very well illustrates the magnifi- 
cence of some of the larger specimens (pi. ix). At my request 
Mr. D. W. Coquillett, of Los Angeles, California, made some 
special observations last year on the pollination of this species, 
and on the 12th of June he was able to witness the operations 
both of oviposition and pollination on a plant while yet the sun 
was shining brightly, about forty minutes before setting. The 
act of oviposition does not differ in any particular from that 
which I have already descrfbed in detail for Pronuha yu^casella. 
The pollen is deliberately gathered, and a mass nearly half the 
size of the insect's head is held under her neck by the coiled ten- 
tacles. In pollinating, the tentacles are uncoiled and stretched 
so that the tips may be inserted into the upper part of the 
stigma. Mr. Coquillett describes the process of thus pollinating 
the stigma as lasting about half a minute, after which the insect 
that he watched descended the ovary and at once mounted to 
the top of one of the stamens. Here, with her tentacles, she re- 
moved both pollen masses (moving her head from side to side 
during the operation) and added the pollen thus gathered to 
the mass which she was already carrying. »Slie went to two 
other stamens in succession, gathering a ])ollen mass from each. 
Mr. ( V)([uillett, in communicating his ol)servations, remarks that 
^' it was indeed surprising to witness the evident intelligence 
which tliis insect displayed in all her actions wherever the pistil 
of the llower became pollinated solely through her own labors, 
and that she went through these maneuvers with thti evident 
intention of pollinating the flower aj)pears to admit of no doubt." 
A nmnher of insects have been observed assoc^iated with the 
flowers of Yncni irhipplci, but none of them as obsen^ed by Mr. 
Coquillett acted in any way to })ro(luce pollination, either inten- 
tionally or by accident. As a check to prove the influence of 
Pronuba on the production of fruit, I desired Mr. Coquillett to 
enclose another panicle and exclude the moths. We were both 
somewhat surprised at the result, namely, that a (certain tiuni- 
ber of the po<ls set on this j)anicle, and this would prove that 
(so tar as a single experiment justifies conclusion) the species is 
capable of a certain amount of self-fertilization. 



f*otti)fnti(m of Vurra rnhippln. 

So hr lut tiivy ro, Mr. CruquilluU'n obsprv^itioiift on the actiotiH 
of l\a»u(>a mncntata aRT«o very well with thoHft of Profeaaor 
Willuiin Trelmao, who made a special trip throii}:li tlie atnith- 
tn»i ill ihc spring n( 1^92 with it vtow of studying the polHiiu- 
li<»n irrthoiH! Viicras which had not hitherto Itecii stiidit^l in this 
oiiiiiif^ion. He hnjj pHltlirflipd u most int^Tusting artidc in the 
Fourlh Annitul lU-port »f the Miaiiuun Botiinical (iiirdpn, en- 
dtlnl " Furthi.-r Studies of Yuccm and their Pollination." This 
is, in fin-t, a most valuahle conlrihutioa to our knowledge of the 
HaliJM^, iind Ih coinpk'itii^ntjiry and additinnfll to my own paper 
puhlUhul in thruunuiil ri-|H)rt ortlit- aiimi;s(.'ries for the previous 
year. Mr. Trdwifi'if lift' intudii'f of 1'. uhipjiiri have aildf<] mate- 
rially t(> <iiir undcr^titndinj; of it« lloral charactcrii^tioe. The 
anther celtft un dehiscing contract so sa to exiioae the {K>Uen 
invly, ItuI the iTontento of each cell forms a " rather couiiiRtent, 
two-lirhed motdt moxa. which its held liy it^ lower jiart hut pro* 
tiudcfl pn'minently fnmi thv open anther." Tlie ovary is frtic 
fr»im the longitudinal dcprw^ions which in the other Yuccas 
ODuatly i-orn-epond with the appresHeil stamens, llie eupilat« 
^titnnn id ali^htly iinleiited at the center " and covere<] wJUi long, 
hyaline, dclioatc |>apillu- which are alwa^'s moittt with abundant 
wrretjoii that nt length hecnrnw alino^ j^elatinouH over tlie 
laiilillc of the eticnm." He found the nei-tur apiutrtitUM well 
<lf.>reloi>od,t))esepta1gl.in<l«, though narrow, reatrhingeommonly 
lo the iKMCof tlieovarj". with a conducting proovc of corrwijond- 
inf MM-. 'Die glamln are, alrto, thoU)rh smaller, mure active than 
in iiio«tl uUii^r i'i>e<'ius of Vtitiui Htuilied l',v him. I'rofewuir Tre- 
luaw- alMi nut«M that the c)inrautt^'riHti(^» of thiii (lower would ix^ni 
to iimke it easily self-fcrtUizahle. and remarks on tlie exceptional 
nCT-urnmcc in the tower part of the Cajon Paas of a few plants 
wltli iimro or le^ ahuudant. partly developed, but unusually 
diminiitivv cn^wuliM, in wHieh no evidences of Pn^nuba action 
were to )>c found; and this, added to the experiment made 
Ity Mr. l-'oquillett, would seem to indicate that where Pronul^a 
iit nhMtnt ifhifiplii hart the name exceptionally limited power of 
fnii-lilirflllon, whether by self-pollination or pollination hy other 
ligcnljt, that wu know Ui h<- \h,^m^m^\ l.y nloijiAia amonj! the true 
VanM. Kceiigiiixiiig lhi.i piKwihility, Profiwour Trelt^ac waM 
riouiowhstsuriiriaed t<> fiml T.bat. witli thcnin^le exception whicJi 
hu noted, no fruit, amon^' all liix ulMKTVHtirHin, witH diwuvcred 
wliii:^ did not clearly whow thy work of Pronuba. 
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From his account, as well as that of Mr. Coquillett, it appears 
evident that Pronuha maculatay in accordance with the greater 
tendency of the flowers of tohippki to open during the day, is 
more diurnal in habit tlian Pronuha yucca^sella, carrying on the 
acts of oviposition and pollination during the day. Further, 
unlike the other Pronubas so far known, this species rests with 
the head tow^ard the stigma, and when disturbed is very apt to 
drop suddenly from the flower and take wing. I cannot do 
better than quote verbatim Mr. Trelease's interesting account of 
the act of pollination, that of oviposition being, as already stated, 
absolutely the same as in yuccasella : 

" Having withdrawn the oviduct, in doing whicli she moves up so that 
her head is about level with the stigma, or even before this organ is en- 
tirely freed, the moth usually proceeds to pollination ; but it is not infre- 
quent for two eggs to be laid between each two visits to the stigma, and, 
owing to her peculiar alertness, she appears to be even more easily 
frightened into omitting pollination than are the other species of Pro- 
nuba. Standing^ with her head at about the height of the stigma, witli 
the short tongue projecting out in front, she uncoils her long tentacles 
from the compact mass of pollinia, which she carries similarly to the 
other Pronubas, only that small part of her burden which adherer to the 
bases of the tentacles being removed from it, and, raising her ]x)dy on 
tiptoe, she very slowly saws the tentacles back and forth across the top 
of the sti;:i:nm, genenilly followin<r one of the tlireo shallow gn>oves, and 
very carefully working their slender tips into the more or less guniniy 
e\ii<lation over the centml deprcf^sion. Sometimes the operation is intc*r- 
rn])ted long enough to admit of the tentacles being coiled back against 
the loud of pollen an<l again extended ; but the curious manner in which 
her head is held back from the stigma, as a rule, prevents any of the uuiin 
load from reaching even the marginal paj)i]l{e. 

"On first witnessing this operation 1 was impressed by the much slower 
motion of the moth than usual and the evident care which she took to 
run the ends of the tentacles into the central depression of the stigma, 
which I then supimsed to be solid. The subsetpient discovery of the stylar 
canal, communicating with the ovarian cells, showe<l that it is into this 
narrow passage that she so carefully guides the tips of her tentacles with 
tluMT modicum of pollen, and no doubt tlie al)undant stiguiatic secretion 
serves not only to foster the development of the nascent pollen tubes 
after pollination, but, wetting the tentacles. ai<ls in the disintegration of 
her mass of pollinia. These, if really related to her work, wouM seem to 
have ac<|uired their coherent structure as a means of facilitating tli(»ir 
collection rather than as an adaptation to their removal bodily from the 
anther to the stigma, jvs is the case in orchi<ls and asclej)iads, wheix*, how- 
(?ver, special means of secure attachment to the insect accompany this 
aggregation of the pollen grains into a large mass." 



Btark Vnrietij of Prdnuha mofnlatn. 4^* 

A further interosting fa<:t L-onnocteil witli the |io!liimtiini i>f 
lliti s[iwcifw is that Profeasor l"releai«! dincnvored a purely black 
varii-iy {wliivhhiMJc!tcri1itaa3e(fcm«i'i)of Prmmhu nmrulittit i^oii- 
uerUnl witli lln,- v«ricty ijrnviiuifiilia (Wiioil) of I'lirm iMppki, 
(.■omiiinti in San licrnunlimi county. Theiactinns of t)ii» IrliKik 
vsmecy are similar to thone of tho typical form, and it is nisii 
iltarnai rather than n-ictumal in ite movonients, Tho niuthiKl 
■jf i[atlii;ring the pollen maaa is Uiuh ile»cribed: 

" Hyini^ Into a Howcr, l}iii ninth niiic nboiit thu bnxiw of tin' pUmi>ns 
ttit't itip iiiuiuutrof [)Uierii|i»cit'B, tlieii ijiiii-klj diiitibt-rs upon llit^ iiniM 
• I't'' 'if ■ nlAntnnl. nitil. with tliii toiilni'les cxh'ii'leii over ibo )in1liniii, 
;-Ti.- iln-1 out- mill Uieti lliu ulher out of Uie anUierwUe, [iremiii^ tlioiii 
'<i^- Miir iiniW llii' ttiroiit. nnij iiiilMm|iii>ntly rnmim'tiiig llir ninw tn- 
.-•'■Jif r, iiiiifh KB jiiirnutll'i ili'n'H the fowilery iioMt>n ut otiii-r YiitTKH, hu 
tliBt tbr iKilt f\xiaHy (S>nni>t« of aa nmny ns Urn or a linteti pnllinin. ^> 
■inlrk aixl vni-n{<-*tic Htv the iiiutluiiH by whk'b the polliiiiH ari> rvtuovcul 
that l)w BtiuuLiw am oft«m KhHken (]nil« rialently, ofl 1 have bcfoTe iiiiIhI 
-.11 I'll' nii'ta ti<er\tnvt alltin\ttf> ot i/iux'imell'i." 



I'RJI.VtTBA YUC<-*HKI-I.\ 



TIIIC 1'Ac'[F[(' (.'ll 



Uf Ihn fitwhy fruiU-il Yuctiw I*rofi«sor TreKywo niut able to 
rtudy.atnon^ olhtTs, IWot /»(»rci(« Torrcy, which b pollinizud 
by fryiHiUfi ym-iiimilln. While he tvaa not able to oliHerve the acts 
of |Hiiliu^'ctn, all th'! innmniKtani-eri and the facte which he oh* 
buiicl would inditnti' Ihiit it m )>rt!cinely the Hunie oa dewiriixM) 
for oUirr npedw of Vmrji thai an- furtiliwMl hy thU ilioth, aud 
tli4- fcrtiliziHl lliiwcrstihow "cuncliisivvly that tho pollou is thrust 
well into the eti^matal canal," or in some caaes apparently even 
, into"Uie top of the ovarian cells, which, owinx to thw slmrl 
Itylv and the deep sli^nnatie notchea, they [the motlin] mn reiu;h 
laily with their long iiiuxillary tuntwltu." The moths taken 
n flonrcm at Cahaxon and 8an Div^o ari; auinewhat above 
lieartTn^i; iniiiz<!, with tliehornyand chitinous part8§uniewhat 
rkirUian in tbi; typical form, hut 9[H)eimmiH which he nent 
no cannot be considered bt have even varietal dilFerttuciv, and 
tauii their ttiuiiter[inrU in nty caliiiiet in itpccinKins IVom r>akot« 
1 Oihirado. 

K»«<ir«j«'o"f'tSchecK', of )touthcrnT(.'XttJ*,and }', «ftiMKn)i;clni., 
xlendiiig from southern Texas to southern Ari»>na. are both . 
Hinntod by I^mnubu yiucwxita, ax Proftnuor Treleiuc* Ascer- 
Uned. 
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Pronuba syntiietica. 

Mr. Trelease was also fortunate enough to be able to study the 
operations of Pronuba synihetlca on the flowers of Yv4:ca brevifoliu. 
This Pronuba is slower in its movements and slower to take 
flight than the other species observed, though he found it more 
active during the day than is Pronuba yuccasella. It takes wing 
less readily and then merely sails down to the ground. This 
indisposition to leave the flower may be connected with the 
almost constant high winds on the Mojave desert, where this 
Yucca most abounds. The fertilized pistils of this Yucca are 
quite noticeable, by conjparison with those of other species, by 
their symmetry and lack of constriction or indentation so uni- 
formly present in the Yuccas that are punctured by Pronuba 
yuccasella and P- maculala. The explanation is found in the 
fact that Pronuba synihetlca pierces ** the uppermost part of the 
style, conveying its eggs down to the ovary through the stylar 
channel, the course followed by the pollen tubes." This fact 
interested me very much, for I recollected very well in my first 
studies of Pronuba yuccasella^ before the act of oviposition had 
been witnessed, that, puncturing for the purpose of oviposition 
being unrecorded and tlicrefore (juite exceptional among T^epi- 
doptora. I was strongly of the opinion that the egg would be 
thrust through th(* stigniatic opcMiing down tlie stylar channel. 
The instinct to oviposit only on the youngest flowers is particu- 
larly marked in .sv/u/Ac^/Vv/, which Trelease frecpiently saw forcing 
itself into the narrow clefts between the rigid sepals of the open- 
ing hud, the flattened form of the insect facilitating tin; opera- 
tion. This habit also suggests the cause of the looseness of the 
win<r scales and the ease with which thev are lost. Mr. Trelease's 
observations in detail on the actions t)f this Pronuba cannot well 
he condensed, and 1 (juote them entire: 

" Wlien about tu deposit an eiy:;;, having selected a snitable flower, the 
fcnialc lA' i<i/)itJulini runs to the bottom of the stamens, nnieli as [lurcas^dla 
d<M's, makes a rapid, mon; or less complete eireiiit of tlieir bases, an<i then 
(Hiiekly ascends to tbc very top of the pistil, her tliomx rather hijjrluT 
than till' (Mid of the stiirma, and with her short hntstron^r oviinisitor cuts 
thi-ou«:h the thin wall, into the stylar channel, rarely as niueh as 2 mm. 
Ik'Iow the tij) of the sti^'ina, nieantime holding; fast to the pistil, the sta- 
mens bein^ below her reach. The lonjr extensile ovi<iuet is then juissod 
through the puncture, the i^\i\i being laid apparently witlun tlie ovarian 
cell, along the funicular end of the ovules, hi removing the oviduct the 
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I fnoU) not infnvjiiRDtly rnrriee her hndy across tlii' stifjina, ho tliiit nl flntt 

■ ai|H>l "Iw ii|)t**rB lit liu wiUidmwiuK it JlreiUy from Uw uiouili of llie 
|ptyiar«iniil; lull I liHve never hucii lier ninke direvt line or tliis I'uniU. 
I TIh^ iiiwrutloii cuiiHiiiii^iH more time tlmu <)oe« the ovi|>oKitJon of vitlit^r 
I jumaMiDii (ir manilala he t hove nlDicrvoil tliptii, nnd umially tnkftt nllA- 
■.yvllMf fnmi two ami a liatf to lliree minuttw. Sometimes two ur more 

^ an kill twrorp tlic stitcniu ie jiolliiuilvil, but cominunlir nflur layiiij; 
li«M:h «fQ|t tlio iiinlli rolr(>Ht» to tiw bottom ot the Itower ainl then nipiiii 
I aarendi th« pislil until lu'r lituil 'm brotti^lit even with the etignui, when 

■ sh« iinnills the liirm> t«'iitiicle§ from tlipir reHtiiiK-plnce aitainel lior load 
I of polli'n iuiil|iu^Bi.'s Iht'm back luiil forth in llii? xli ^lu tic chum bcr, with 

«]nuMl tlie wiiiif motion m ifie e«8tern xperies, iiKiintly MDikiiiif lisp of one 
ofllM ntliplinUi- nuU-bM. While ho eiuployisl she enrrim tlw. nitlier«h«rt 
tiHqpji; nJnioet BtrRtiiht out ttbove the fltigmn. but I htivc' upvpr ik<oii her 
ruftkv aiif inn- of it to pjn-i- [hiIIcii into Itie latter, nor liiut she Ijwn oL- 
■«r«nl Ui ntlvinpt to fMil uii the Mifcht Hti){niulii' serrr-tion, nor to pcnrch 
kit fnal at (he baw of the Dower, Hiiert-, if HiiyMli>:r.<. [lit- iiirtjir of Ih<> 
■efitAl idxtiilti should be Ciiinil." 

PriirtAuir Treleiwt; Iiiw not yet [tiililinhotl nnything upon the 
olIi»fr »i|Kvi(W lit Yuf«i iiisiicts which he collected, and 1 take 
thv un»8i<iii to prcMcnt some few unreconted facts in ret'frence 
to Mttuw of the flpfciofl of Prodoxoa which he was kind enougii 
to wni) me, ad also Home additioiml (Uta from nthtr nourcttti. 



The Sprcies of Pkodoxus. 

I'rv^oTia eahraiUmif. — Tills waa described Uy me from a single 
male taken in ISM hy Mr. U. K. Morriaon'in t'olnnuio. tn 
April. J«fl-2, Mr. F. V. Coville, Ui« j.rwent Iioianisl of tin.- Depart- 
mml of AdrifHlturo, gave mu » fi-w small pieces of the flower- 
•teiti of a Yuct-a infustoil hy a Pntdoxiis larva. The plant wan 
nillMrtiHl iiv llie Chnrlcston niuuntainK. Lincoln county, Ncvnila, 
tbe pTwviouB February, and was undoul>te<ilv I'umi I/ikoiUi. 
From thisc ple<;« of stem 1 reared tarly in Um prv^riit inuitth 
twii ima^oa wliich pri>vmi to be Priuhxui caUintiUimU. 

I Itnve alno recujveil from I'nifussor Treleiisc four other col- 
iitciieA *p«inicu». rather battered and iiniierfoct, which belong 
to thi« Hpecics, all taken from the flowera of Yaeat haixata at 
Banning, California. These two bred npeciinuiva are constant 
uiitl ajtree thoroughly well with the ty}>c.'.excc]it that there is no 
LiniJinalion lo pale vellowiHh in the white scales of the liea.l. and 

■ thorax nIiows some black scalw on the toguhi'. a line of 
plack arounil the collar, and, in one of the apecimena, along the 
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and it is curious to note that while the form of the genitalia, 
though showing slight variation, corresponds with that of Pro- 
doxus decipiens, yet the claspers agree more nearly with those of 
Pronubn yuccasella, in having but the one large tubercle. 

Prodoxus iniricatiis sp. nov. — I recently received from Mr. J. T. 
Mason, who has been kind enough to observe and collect some 
of the Yucca insects for me, a number of specimens of a Pro- 
doxus which he found in the flowers of one of the tree Yuccas 
in Jalapa, Mexico. He sent also flowers and sections of one of 
the leaves of the Yucca, which, from this material, appears to 
be, without much doubt, Yucca guatemalensls. The moths were 
found abundantly in the flowers, but unfortunately reached me 
in rather dilapidated condition. The species is of the same gen- 
eral size as Prodoxus reticidatus, and with a somewhat similar 
but more varied and less distinct maculation. It is, however, a 
much darker species. I would simply characterize the species 
here, by comparison with reliad^ius, with a view of adding one 
more link in our knowledge of the Prodoxids associated with 
the different species of Yucca. 

In size and general appearance most nearly related to P. retictdaius, the 
general color, however, more sordid, the lighter shades inclining to pale 
fulvous, with a slightly golden sheen. Primaries more acuminate at ajiex, 
and marked with black scales, taking on, in a very general and indefinite 
way, the pattern of thoi^e of refinddfus. Secondaries also more acuminate 
at tip and blacker. Fringes of all wings black. Under surfaces fuliiri- 
nous, with the faintest trace of pale marks on the costa of i>rimaries. 
Anal claspei's of male short, recurved upward, with a rather angular pro- 
duction on the inferior margin, and with three minute, but distinct, black 
teeth. There is also a similar black tooth on the inner margin near the 
tip. Ovipositor of female similar to that of nticu!<ttm. 

Some of the darker spcciuiens present an almost black appearance, the 
black marks inclosing narrowed, luteous spaces, which appear like so 
many spot.s. 

Described from 20 males and ."> females, none of them in perfect condi- 
tion. 

CONCLUSION.S. 

The additional facts which I have tlius presented U})on this 
subject of Yucca insects and V'ucca pollination serve to confirm 
the generalizations which T have already indulged in. So far as 
variation is concerned thev add still further links to the chain 
of alliances between the different forms of this interesting familv, 
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l iVxJoxidii'. The Muck f'lrni of Piimnha nmaUnlii \tTviMn\is us 
I- wtUi the '[tii-'^tioii of viiricftjil or specific valup timt hiw ariacn 
I with the (ilunt iteclf ution which it occurs, so fur as rc^irds the 
I variotr fframinlfotia of Viicm whipplei. Most spiictalists would 
I 1m inclined, without any intermediate Hpecimens, to chnr&c- 
1 t«nzv thiii lil&ck form a^ a dUtiuct spcciea, ctipeoiftlly as it is 
I dtmocinttiil fnmi the other inoru typiciil form!! nnil oon6»iHl lo 
I one iMiiicular vuricly of Yucca. Yet in every other character 
I bat color it ii;n>^es prei-istrly with the typienl viacuiitta, and I am 
I HtrniittJiened in my view of conHidering it a mere variety by the 
I wvQ'knowii variation ill ttie iiiaeulation of the typical specieii. 
I It n a fiirui that in ditTert^ntiated an Ui color without having yet 
I ftTtiuiretl any uwi-ntial ntriK-turai liifTi^mncisi, though it may 
r bavo iiist tlit^ power to int«ri'ross with thi! typii-Al form. Hpre, 
I, tlie color iiuist In- looked upon an of mwoiidary importance 
J In the MpPcitH, and mori; or loss fortuitouis, as it is diftieult to see 
twhai advantage the purely hiack has ovor the maculate form, 
T>Mp«cially in an insect essentially diurnal. 

fto it is in the variation of the banded species of Prodoxus. 
!<kf llic apecimen^ combine tlie charactore of at least two 
Uflannl apwiiiw, without being referable to either, autisfactorily, 
tl in the pnisimt state of our knowledge most entomologists 
mid be justified in d(t^ribing them as distinct species ; but 
rUicfp can be little doubt that, when abundant material from dif- 
I foreut localities is obtained, all these trans veraely-marked forms 
I will i>e ditlicult to separate. Huch, however, is the ease in almost 
Ewery (tenus, whether of plants or animab, and the Fro<toxids 
liply runiish tia witli a rather marked illustration of the fact 
I that the variation has gone on and is going on, bo far as purely 
'oralional characters are concerned, without any very definite 
i unchangeable difforeucos having yet been acquired. How 
Itrilungly such faetf< compare with the permanency, even in eol- 
Ifwalional character*, of nuch well -established apwics in the same 
r M the cosmopolitan Vnneimi canhii, which, with a most 
Ibeanliriil wing design and a must complex colorational pattern 
I tbfi infirrior anrfacL«, remains essentially constant in all itit 

B in all part* of the worbl where it in known. 
Tlii* dee(ir\'ed hrwkB in tlie larva of PnnhtxM» cinrrriit are also 
t inlrreiiting from iin evolutional jioint of view. Huch anal 
w are extremely niro in l.cpidopterous lan'n', being found in 
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only a very few pith-boring or stem-boring species.* We have 
in this structure, which is so exceptional in Lepidoptera, another 
Illustration of a principle to which I have often referred in my 
writings, namely, that larval structure in insects has been modi- 
fied independently of the ultimate structure, and is, as a conse- 
quence, of very little taxonomic value. Thus we have in this 
same family the larva? of Prodoxus, (e. g., the typical decipiens) 
which remain in their short burrows, possessing no legs, while 
those of Pronuba, which quit their burrows and penetrate the 
ground, possess thoracic legs. Yet in the particular case of 
Prodoxus clnereics the larva approaches Pronuba in having 
thoracic tubercles which may be looked upon as either remnants 
of legs or the beginnings of the development of such. This larva 
burrows in the soft pith of Yucca whipplei much more freely 
than any of the other species of the genus so far studied, making 
much longer channels, the substance of the stem being less firm 
than that of the other species of Yucca. In so far, therefore, as 
this particular Prodoxus larva has peculiar structures, we can 
trace their origin to purely dynamic influences, assisted by 
heredity and selection — a consequence, in other words, of en- 
vironment — and repeated independently in lar\'ffi of different 
orders having no possible genetic connection. 

The distribution of the genus Pronul)a, as exemplified in tliese 
{1(1(1 itional ol)servations, is extremely interesting. Pronfiha t/nr- 
casdUf, the typical species of tlie genus, not only occurs over 

* 1 Imve not Iiad time to closely scan the literature for (Mises of this kind, 
but do not recall any. I am familiar, however, with three unrecorded 
instances, two of them of Pterophorid larvjc which bore the sterns of 
Solida|:^o. One is the larva of AIncita keUicottii Fish, which sinji^ilarly 
departs from the typical Lepidopterous larva in its elongated lx)dy and 
in having a pair of supra-anal spines which give the anal plate anapi>ear- 
ance so characteristic of that of many Coleopterous larvte. The second 
ciise is that of an undescribed species of the same family, PterophoridiP, 
which has the anal plate obliquely trunaite and fringed with a row of 
stiff hairs and with a pair of small thorns at its ventral border, this nuxli- 
fication also recalling that ix^ssessed by several wood-boring ColeojUor- 
ous larvM'. The thinl case is that of the larva of a Xoctuid, IladiTui stipntn 
Morr., which burrows in the pith of young corn or maize. It ha.s the 
anal plate obliquely truncate an<l flattened along the jmsterior margin, 
which is armed with a series of horny points, and thus again repeats the 
structure which recurs in certain Ccjleopterous larvje, esiKJcially of the 
Klateridfp, which inha))it burrows in the trunks of trees. 
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• 
half the continent, as I have previously .shown, hut ext<?n(is to 
the Pa<'i fie coast ami is found as far south as San Diego, showing 
over this wide ningc ahsolutely no differences that would justify 
varietal designation. All tlie (^harac^ters are absolutel}' the same, 
and the rather dark coloring of the horny and chitinous parts of 
the body in the California, Dakota, and Colorado specimens 
would indicate that the western forms have this j)eculiarity as 
compared with the eastern. This species is now known to pol- 
linize all the true Yuccas so far studied, and accompanies them 
acroHs the continent. It thus poUinizes Yurra Jilam^jUom and its 
!«everal forms in the northeast; )'. (jloriona and )'. aloifofia in the 
:!tf>utheast; Y. anrjmtif<»Vui ((jhmca) m i\n} Rocky Mountain re- 
gions; Y. rii p'lcola i\v\A K <?/(/Ya in the southwest ; and Y.haccnta^ 
which connects the territory of 1'. aiKjnstlfnUd with that of }'. 
hrerifiAia an<l Y. irhtpplei It thus occurs in the same territory 
as its two congeners, Pronuha sj/afhetica and 7^ mandaUi^ with it*j 
alerrhna variety, while these last are restricted to their resi)ect- 
ive Yucca*!. This fact, as Professor Trelease has pointed out, 
strengthens the inference that hrccifolUi and whipplei are primary 
Pacific coast types, while hncrat'i is an immigrant from the east. 
It remains yet to observe the pollinizers associated with Yncca 
fiiifern, Y, aHMrnlia, Y. trerulednd, and )'. (juntcmalcnais^ each of 
which will probably have a distinct Pronuha, while the other 
Yuccjis not enumerated herci will probably not have distinct 
!*|><M?ies connecte<l with them. 

It would carry me too far to speculate further on the addi- 
tional facts brought forth, but I would urge in conclusion that in 
all Mr. Trelease's interesting observati<ms in his special stuilies 
of these different species of Yucca, and after having paid par- 
ticular attention to the point, he has failed to see a single 
Pronuha in any species attempt to feed on either the stigmatic 
secretion or the septal nectar, lie was also unable to con- 
vince himself that in anv case the insect makes use of the 
tongue in pollination, as he once thought it might. In this and 
other respects he fully confirms the c<mclusions which I have 
drawn in my previous communication to the Society, while the 
additional data which I have indicat^td give further force to my 
remarks upon variation, as exemplified by tliese Prodoxids. 
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DF^SCRIPTION OF A NEW WHITE-FOOTED MOUSE 
FROM THE EASTERN UNITED STATES. 

BY GERRIT S. MILLER. Jr. 



A critical study of over five hundred specimens of Sitomys 
collecte<l in the northeastern Unite<l States and adjoining British 
pn.>vinces leads me* to the conclusion that two distinct though 
riomcwhat closely related animals are at present confu8e<l under 
the name of Sitomys americanuJi, The two forms may be distin- 
guished by the following diagnoses : 

Ratio of tail vertebne to total length ranging from 40 to 47.9 ; 
pencil, 2 mm. to 5 mm. ; tail often not sharply bicolor ; young 
u.sually passing directly from the plumbeous first coat to the 
riLssetrbrown pelage of the adult, which is thus present in the 
great majority of specimens amerkmiun. 

liatio of tail vertebne to total length ranging from 4G.5 to 53.0 ; 
pencil, 4.4 mm. to 11 mm.; tail always sharply bicolor; young 
always passing through a gray phase ])etween the plumbeous 
firet coat and dull yellowish brown pelage of adult, which is 
tlius comparatively seldom met with. . . canadensis, 

Sitomys amerioanns canadensis subsp. nov. 

Jletpercmys mycides Baird. Mam. N. Am., 1857, 472 (probal)ly in part 
only), not Criedtu myoides Gap|xjr. 

Subsp. Ch. Somewhat larger than Sitomys am/ricanus (Kerr), 
with longer, more hairy tail, and duller, less russet coloration ; 

S—Bml Hoc Wamu Vol. VIII, 1803, (56) 
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young always passing through a gray phase before assuming the 
fulvous pelage ; tail always sharply bicolor. 

Adult ( 9 No. nil, collection of G. S. Miller, Jr., Peterboro, 
Madison county, N. Y., July 24, 1892) ; length, 200* ; tail verte- 
bra?, 100; pencil, G.6; hind foot, 21.4; ear from notch, 19; ratio 
of tail vertebra? to total length, 50. Fur everywhere except on 
lips and chin, slaty plumbeous at base. Dorsal surface wood- 
brown, slightly tinged with yellow, and very sparsely sprinkled 
with l)lackish hairs, which form a faint, ill-defined dorsal stripe ; 
area between ears somewhat grayer ; ears thinly clothed w' ith 
whitish hairs internally, externally with brown; a whitish tuft 
at anterior base of ear ; whiskers reaching about to shoulders, 
mixed blackish and silvery : tail sharply bicolor, white ventrally 
and at extreme tip, Vandyke brown above ; dorsum of manus 
and pes, together with whole ventral surface, soiled white. 

Young in gray phase (9 No. {435, collection of G. kS. Miller, 
Jr., Peterboro, Madison county, N. Y.,.Augu.st 1, 1892); length, 
201; tail vertebra?, 105 ; pencil, 11; hind foot, 21; ear from 
notch, 17.8; ratio of tail vertebra? to total length, 52.2; con- 
tained three embryos. Color of dorsal surface intermediate be- 
tween broccoli-brown and smoke gray, with a slight admixture 
of blackish hairs as in adult, and a verv faint trace of a narrow 
yellowish lino l)or(lering white of belly ; a clear smoke-gray area 
])etween ears ; otherwise colored like adult, exee])t that tiie dorsal 
stripe on tlie tail is somewhat darker. 

On eomijaring over one hundred specimens of Sifomi/s nmerl' 
C(ii})i!< canadcm^is with about four hundred skins oi S. aioerioimin 
the longer, more hairy tails and, as a whole, grayer color of the 
former are very notieeabhj. Three "stairos ofdevelonmcMit '' may 
conveniently bereeognized in these mammals: first, the plumbe- 
ous younir ; seeond, fully grown and sexually mature individuals 
with the teeth still unworn, and, third, old animals with worn 
teeth. In the first stage there is nothing to distinguish the two 
subspecies (\\C(*i>t the longer, more hairy tail of S. canmlrn.^U. 
SjK'cimens in the second stage diller most markedly, as *S'. rana- 
(Inti^h is now gray, while S. (iinericnniiA has, for the most part, 
assumed the russet coat. In the third sta^e again the two forms 
resemble each other somewhat closely, since both are no\y in 
the fulvous ]>elage; rnna(lrn.-<i.^^ howeyer. may always be distin- 
iruished from its smaller relative* by its lonti^er, more hairy, and 

* All measuivineiits are in niiHiiiieten<, unless otherwise si)ecitied. 
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uitrc nlMrpIy liirnlnrwl tiiil luul piiliir, jjriiyUh ycllnw (.iilur, willi- 
tHlt Invx uf the ru»jut miuulty suoii in aiMrlciimt, iiiiil iiiudi 1i»h 
idistiurt (loniiil titripe. 

'Ilio differuiK-cH in color cimmuteming thceo two aniinab aru 

»ther Hilficull to <leacrii)u, but uevorthcleas they arc uf such a 

|i{H-iil nun I u<l lately l^) the oyv, (wpiiciHlly whun H]ioci- 

wne ill tilt' tliwli are exnmintil. In iimuy mliilts of A", anuulemiia 

mIut of lliu Joraal jjiirfaee is nearly li<>n)U)icni.^ii» yellowiali- 

rn ur i^yiisli-lirown ttinjiigliuut. nitli muri-ly the faiiitL-Ht 

ililt' tmcf of darkuninji in tLe miiUdorsal n?j;i(in. TIktu i§ 

Jly an imMrjiLion of a very namHV yellowiah line Deparatin^; 

(■iiliir of tilt' mdiM frtnu llio whit« of the Itelly. Thi» is njit 

\i 1m! iiiiiri- ilUtiiK^t in thf! n^iim iif tlio checks ami ncfik. Tho 

(rtittt? Vditntl Nitrfiicc liu^ frv<jimtitly usoileil yellowish uut, which 

I oAviicst met with in inid-suinmur. The jient-U is usua-Uy 

!, wul this color fix'qucntlv involves tho whole tip of the 

lQ, eunietiuKS for a ilistanco of 30 mm., a feature very ramly 

sen in the shorter-tailed S. americanita. (irayiah exaiuplfw of 

MmraiKM aru HonitaiKii^ met with among specimens takt^ii in 

I Um summer, hut witli thu excujition of IJitM6 very fuw of thu 

I ukaller nwt! aiipmacli in color Wen tli« hriglit^st individuals of 

luuteiuU. In till' (rray pliasc Sittimyo ntnerminiu caaiulnmg 

I .buui a stimewlml cIibm.- rcaomhlunee to S. ainfricnnva nrctiaiv 

is), till! ty]ic of which in tho Museum of Comparative 

' nt Cambrid;^, Maaa., I have oxaniine<l. The former 

', liiiwever, ho at oitcu distinguished l>y its much longer tail, 

'V|>ortionally longer Uian in amfricana^, imttead of propor- 

ally Romewliat Hhorler, us is thu csisv with nretxtin.^ 

> ikr lU I can see, Sil'imi/» arMrimnun canitdeiuu shows no 

J or d<-ntAl chunu.-.ti;rs to scparat« it from ita noar alliue. 

; in all iin-raKcrs of the genus, thcro is here considerahle 

atigii in actual eixv as well a^ in pro|Hirtiona. This variation 

li form ('imeriaiiiuM and at/firfc/wia) proves to be much li«s 

rwfiit writcre have generally aceredite<l hi ^' Hrajtmnn'm 

Both Alh-n (linll. M. (;. Z., i, ISfiO, 227,22S)and fWcs 

;. Am. Kod., IS77, W) allow a lai^^K rangt; of variabihty 

>iu rutin of tiiil vcrti:hni- to tolal length. NuvL'rtht<leiw. this 

■ARwfaf {inivcs lu he fuiricicntly constant to he uf oousidomhle 

Tlortic value. Mr. Allen says (I. c, pp. 227-"2'J«J : '■ Hut the 

It rarinhle character consiata In tlic relative length * * * 

[ ti Die caudal vert«bnv. About one-Gflh of the MaasauIiuiHitt« 
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Bpfcimens (of "i/. /ci«w;ii«") liavo the tail vcrtclim- ojiiul t«t nr 
longer than tho heail and body, * * * At least four-fifths, 
however, have the tiul shorter than the head and body, anil 
occLusionally one occurs with tho tail only equal to tho body 
alone. In these latter the proportional length of the tail vcr- 
tebne to the length of the head and hoily is as fiS to UH) ; in the 
other extreme, or in those with long tiiile, as 118 to \W. Tho 
variation between these cxtremos i» lience fifty jwr cent, of tho 
mean — a strikinp; example of the unreliability of this charactor 
as a spodfic distinction. * « * " 

l>r, Coues repeats Mr. Allen's observatioos, addine : "The 
variation in absolute and relative leiigtli t>f llie tail is grcati:r 
than in any other dimension, * * * Hni this ceases lo be 
remarkable when we roeoUoct that it \a purt-ly a matter of what 
has been aptly called ' vegetative repetition,' It bociub to be a 
woll-nigl] universal law that those |»arts or organs Uiat arc least 
specialized — i. e., those of which several have the same or corrt?- 
sponding eharacter and function— are liable to he produced witli 
a high degree of irregularity as regard their number, and tho 
more sueh there are the wider are the limits of variation apt to 
be. In this species, one of our longest-tailed rodents, tho law is 
perfectly illustrated." 

A glance at the ajipondcd tables of measurements and ratios 
of two hundred and fifty white-footed mice from the eaateni 
United States and adjoining Britii>h provinces will show tho iti- 
eorreotness of the views quotett above. Tlic range of variation 
in ratio of tail vcrtelme to total length ia in N. amet-icanui from 
about 40 to about 48, while in the longer-tailed S. a. aiiuulenrU 
the variation is from 47.4 to 64.2. That Dr. Coues and Mr. 
Allen should have fallen into this error is pn,)bahly duo tu'the 
fact that their measurements were taken in part from distftrted 
skins or alcoholie specimens, and also to the confusion of the 
two races under one name. The measurements hero tabulated 
wore all taken from the fresh specimens boforo skinning, and, 
unless otherwise stated, the writer is responsible for their accu- 
rai;y. 

So many names have been proposed for whitv-foolod miw 
from easlitrn North America that it mo^ a|)|iear somewhat hiu- 
ardous to institute still another; hence the s]iecies dcocribed 
by authors from the region of importance in Uio present con- 
nvetion may well be considered here in some detail. 
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llii- lifst is. urcourec. the Jf/«« tujrarlni iivih-lcmiu KcrriAii. 
i^il., L I7t)2, 2^il, WashiI un I'cnniint, Ilblory urQunilrU|iu>lH, 
t. 302b").* The doHcriptimi given liy I'omiant makw! spucia! 
1 lo the mixed " (luaky and ferruginoua " color of tlio 
kc tioii "omiiji;*; euloiirud " aides nf his j^mericaii Field liat, 
rw which refer iiiiciiiivoeally to our smuller ftiid hutter- 
iwii imimal. Any doubt in tlie case is diesjicllcd by tlie H<i<li- 
i Uy I'onnant in tho Arctic Zoology (i,-1784, 131), "longth, 
lout four and a half inchoa ; of tail, four inches ; " thus ahow- 
s thnL il waa the ahort-tailed fonn that he had in mind. 

Pciiiianl'H iiniiniil was hasiMl also the }fioi ni/knUfm 

num»U ..f Fischer (Synoiwia Miiminuliuni, 1.S20. :il.S), the 

it of irliieh ii^ivuiia^j "in Novo Ehoriico," and iiiall jirohji- 

y ihf Jtf'it twocboriKfwis of Sulya LongeiiiunpH (_ Etudes d'- 

ienitDJimmalogiu, l.SitU, (17), since this author remarks that the 

litual ta a |iood apeciox, although considered merely a variety hy 

;! writtrn. That it is clearly the short-tailed animal that 

elyit l»ngcham|M refers tu is shown hy the following extruoU 

^m thd itri^inal dcacriptiun : " Son pelago est <run fauvo plus 

.rles c6tcsdc la tetoetdu corps. * » * Longour totale, 

I poucot 2 lignea ; du corps, 3 i>ouctH 6 lignes ; de la ([Ucue, 2 

■uociH) 8 tignes." This mouse ia aaid to replace in North America 

he Kuropcan Mua »y(r<ttiea». 

UaBn4«i|Uc'B MaMtUtiH Uacopua (American Monthly Miigazlnu, 

, 1818. 444)) is named among the ten new spe^'ii^ of "wil<) 

' met with hy that pMlific desoriberof liipccieH during "a 

urnt-y through ihf western rttgion of the United States "—4Jiat 

I, in tlie Ohio valley and the [line iiarrcna of Kentucky. Aa 

1) ta IHtle eiiunce that the range of Siloinyn eaiMdeiial» cxttfitda 

I region, the name ia hanlly worth considering here, it 

my \m mu nl ion ed, however, that Hafinesqui^'s aiiininl is said to 

" fiilluw above," an exjirm^iion which might apply fairly well 

to S. lunerieitiius, thongli hardly lit the larger form. 

Tliw next name to l>e fonsidered is the CrieeUit viiftiiU* of 
<^|i|ior (ifoolog. Journ,, v, ISliO, '204, pi. x). This animal, from 
the region hotweon Yurk and Uike .Simcoe, Canada, in ili'j«rrilieil 
;w havii^; the " upper half of Ihe b.nly mixed black and light reil- 
ilUh oryelluwiah brown." Il m further stated that " it measures 
:JI inches from the tip of tin- nose to the insertion of the tail ; the 

•HriniMuiurtluiiflruixfjM, 1771, p. mt, No. 320a (American Field Mouse). 
UMoryeftjaadniixxIs, ii, ITrfl.]). t-H, No. 303.^. 
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tail itself, 31 inchcfe." Thus color and measurements alike refer 
to S, amerlcanus. Moreover, two white-footed mice kindly sent 
me in the flesh by Mr. I. R. Bourchier, of Sutton, West Ontario, 
Canada, just south of Lake Simcoe, are perfectly typical of the 
smaller form. 

Arvicola emnioiisli De Kay, from Massachusetts (in Emmons' 
Report on the Quadrupeds of Massachusetts) is clearly a syno- 
nym of ainericanus. The color is ^iven as simply " brown above, 
darker along the back than the sides," but the whole length is 
stated to be G inches; tail, 2.5 inches. This animal is said to 
inhabit " meadows and wooded i)laces. It is often seen in fields 
recenUy viowedj and is known by the name of Deer Mouse" 
(italics mine). Sltoviys americanus canadeiisU never occurs in 
fields and meadows, where, however, S, aniericaaus Ls often found. 

Wagner's Hesperomys munwidalus (Wiegmann's Archiv., xi, 
1845, Bd. 1, 148 *), from the Moravian settlements in Labrador, is 
described as " supra fuliginoso brunneus * * * Korper 3" 
2'", Schwanz 2" 5'"." In Beitriige zur Kentniss der Siiugthiere 
Amerikas (Abhandl. Ak. Wiss. Wien, 1848, 315, 316) the author 
gives practically the same diagnosis, followed by the remarks : 
" Ciestalt, Grosse und Farbenvertheilung.verhiilt sich wie bei H, 
leuropus^ so dass ich nur die Diffcrenzen anzugeben brauche, 
welchc sich zwischcn ihr und dcm letztern, von deni ich dcr- 
nialcu nur Beschrcibungen, und zwar zuniichst die Kichiinlson's 
vcrgU;ichen kann, ergebon. Dicsc Abweichungcn bestehen darin, 
diiss bei //. imiiuadatus die Oberseitc weit trul»er gef;irl)t ist, 
indem sic nanilich bios russig gelblichbraun und scbwarz ge- 
s})reiikclt itst, ohne Beimischung von Rostroth vie cs von IL 
leiiropirs angegci)cn wird." Tliis description is somewhat puz- 
zling, and without specimens from the coast of Labrador it is 
impossible to decide just what animal it refers to. That S. auui- 
(h'tisis is not Wagner's animal is shown by the measurements, 
which being taken from " 2 Weingeist Examplaren " must be 
fairlv accurate. 

Jfcsperoniys oimprdris Le Conte, from New Jersey, is described 
so vaguely (Proc. Ac. Nat. Sci. Phila., vi, 18o'], 413) that, to use 
l*rofessor BainTs words (Mam. N. Am., ISoT, 4X5) : '' OftheaHini- 
ties of this animal I will hazard no conjecture."" That it is not 
the same a^ S. raaadcinii^ is shown 1)V the measurements — leUL^h, 



*Nvt *• 1843, II, 141, and 1845, n. 148," as given by Buird and Cones. 
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-1.4 i»vli4M ; luil, 2.7 " — wliidi wen taken from an alcnliolic spcc- 

Tbe next iinino to be vxaniintMl ia the Ifetperomyn grarUi^ uf 

Lu Contc (I'roc Acad. Nat. Sci. I'hila., vii. 1855, 442). U Cont« 

■<tatcH that tht' animal "inhabits Michigan; Profo»ior Uaird." 

(■'nmi UiB (Iiwcription, "dark slatii color aliove, a littlfl ti|)|KH] 

with hntwii," it swin« |»rohal4iT that the ty^io HjiWTiinwi whs 

irnmalurtt. Thpr« arc wimc diiwrruiiandirs hrtwucn Ihoincasurt-- 

nitiiU jrivi-n in tlie »ri(jinal flraorijition anil tlirwc of Ihr mmo 

spMinirn given by Itaird (Mam. N. Am., 1*17, 47-'f). Acconl- 

iDj: to \jD Conic, the Ipngth (head and tKidy) iw 3.S inchw ; tail, 4, 

wliili> Diuni ^ivns the dimensiunw of the same partH m* .I.Gd ami 

3.70 irwhiw nwpectively. The latter nuthoraddx that the liixly is 

Mtrrt«)i<.Hl. Ttie long tail of this B{)e<'imcn mi;;ht sn^gcM the ]km- 

fibility of ii*< living the saino im my ainarirn*ig, hut on account 

of it*f jvwr condition and the viijincncss of the dtwription. it 

■ #«iUM wiafwt til diseanl thu mmio uutiroly an utidctcmiinahle. 

Uofvorer, Ilaini states that the pencil of the type w O.HI in. 

K2y5 tnin.) in length, which ia much leea than in any ^{iM^imcn.^ 

48. ftnailmii* that I have.ieen. 

Whn» not wifhin;; to i-ntiir hure into anenenil discussion of the 

laUiiTi»hi|K<or^/>umiVAi(;iitiirR'i><Aud. and I{ach.,nnd jlfiwAnirr/iV 

SuT and KriinicoU, a fow words (.oneerninf; the prohatile hear- 

; of these animalu on the present case may not be out 

r place. i/iM miehigimenAtM, from Erie county. Mirhi^n, is 

ribed (Joum. Acad. Nat. Sci. i'hUa, VIII, pt. ii, 1842, 3(M) 

I "Miou-ie with yellow eheeks, a light grayi«h-brown color 

Miv«. whiliwh holow. * * * Thi! ftict, nails, can, and tail 

e light Imiwn." It Ijh farther nMnarketl that "there in no diw- 

t line of dtmarkation between the colors of the back and 

bndvr ■fiirfiiee, nor doo* the white extend along thi? Midiw w in 

heWhite-fooltHlmouwo. DimonHions: length of IkwI ivml liody, 

t inrlina linen ; lenjrth of tail, 2 incbis* l> linm." That this 

J canni>t h« the wimo lu S. ainmUiuiiii is shown by the short ' 

1 antl pwuliar (.itloring of thu feel and sidcM. 

Tbt! ilwirription of jlfM*/«im/ii(Ilep. Com. 1'atent.i for the year 

bH%. puhlislieil in 1857.11.92^ from northern IlHnoiH and south- 

\ WiMrnnHin rders to some short-tailed, h right-coin ret] moose 

altit uidike Sil/mii/M II. rtinndcuJiiA, as the fidlowinji cxtract« will 

" Lenstli of tho adult male, from nose tu root uf tail. 2i 

falcba: taJUvcrlehm-), II inches ; hind foot, I of an inch. Head 
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and bcKly of a large male, 3i inches ; tail, 2 inches. In another 
specimen, the head and body Scinches; tail. H indies. In 
Bprinx the haiiy of the upper iiarte are plumbooiia at tho basn, 
tipped with a'iihy and yellowisli brown ; a few longer hairs, en- 
tirely black, interspersed. The Upa of most of the hairs deepen 
into black along the bach, giving a broad, black atripo when the 
hair licH ilat. In some specimens this stripe is not so dark as 
in othent, hut is quite distinct in itll, while in some it is pittTli- 
hiaek." It will be remembered that one of the noticcjihle color 
fiMitures of S. cannilriiauf is the indistinctness of the dark dorsal 
stripe; hcnco Mua bairdii, whatever it really may be, is a very 
diflerent species. 

Theanimalfrom Burlingtnn,Veniiont, dcacrihed by Haird under 
the name of Hc^ierinnygmynidca (Gapper) (Mam. N. .\m., IS57, p. 
472), is, in part at least, the same as the subject of the present 
paper, Baird remarks that " all the white-footed mice from near 
Burlington, Vermont, had much lonjier tails in proportion than 
those from Middlcbom, Mnssaehuselts." The only specimens,. 
three Xn number, that I have seen fiiim the locality in ((iieMion 
are.however.typiral mna'lmiiun, IJaird's statement, "tail vcrte- 
br«! generally .'i'jof an inch longer than head, and l)ody with a de- 
cided pencil at the end," and also table of measurements on pago 
473,refer,withoutqueation,tothe long tailedfonn; but his descrip- 
tion leaves a slight doubt as to just what animal he had in hand. 
I have never seen a specimen of S. cnnmleti^ in which the color is 
"more vivid yellowish hrown " than in S. nrntricanns, nor do 
any resemble S. aurmltu in color, as is said to be the case with 
"//. myoidea." Balrd considorcil the presence of check pouches 
to be the best diagnostic character of myohle^. Mora recently, 
however, it has been shown by Allen (Hnll. M. V. Z,, I, IHtffl, 
229) that these structures nccuralso in the common .9, aMn;ctf/mu*. 
It is worthy of remark, in this wnnection, that I have found the 
check pouches of 5. canafknms much the more frequently and 
conspicuously distended with food. 

Silomyn iimerieanm caimttemit is exclusively a Canadian form, 
replacing S. nmericimns in the sprnco forest* of Now Itrunawick 
(Restigoucho county, E, A. Bangs ; Northund)er]and county, O. 
S. Miller), and extending south among the hills ami mountains 
at least to central Now York and w<*lern MasMnehusettit. fiilttmy* 
tarwrirnmm Is found as far north as Oigby, Nova Scotia, and I^ko 
Simcoe, Ontario. Thus tlie ranges of the two forms overlap 
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gfHjgraphically about two hundred miles. Nevertheless, the 
conditions under which the animals live are essentially different, 
S. cfinadensis confining itself to dense, preferably damp woods — 
nuchas Troglodytes hiemalU SLiid CerUiia familiar is ainericana choose 
to breeil in — while S. americanujt is a mouse of the open fields, 
clearings, and neighborhood of houses. Only in the central and 
southern j)art of its range, where the character of the country is 
very <lifferent from that inhabited by S. canadensis^ does the 
smaller animal take'to the woods with anything like regularity. 
I have no doubt that the northward range of S, americanus has 
l>een considerably extended by a gradual movement, following 
the clearing away of the forests, thus bringing the two races into 
their now curiously close juxtaposition. 

For the present at least I have thought it best to treat these 
two animals as subspecies. It must be confessed, however, that 
the numV>er of intermediates is surprisingly small, less than a 
dozen in the total number of specimens examined, and that these 
occur in no particular geographical region. The case is suscep- 
tible of no definite proof until more facte are forthcoming ; 
meanwhile it lies with each observer to treat these clasely allied 
forms as his individual preference may dictate. 



f -BMft. Moe. WaW., Vol. VIII, 1893. 
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Measuremenis of One Hundred and Fifty Specimens of Sitomys amencanus (Kerr). 
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MnuniremrnU of Oiw Hundred and Fifty Specbncns of S'domys ameriranus (AVrr). 
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Meamremenls of Oiie Hundred and Fifty Specimens of SUomys americanus (Kerr). 
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DEVKr.OPMENT OF THE BRACHIAL SI PI>OHTS IN 

DIELASMA AND ZYCiOSPIRA. 

BY CHARLES E. BI:ECHP:R AND CHARLKS SCHFCIIERT. 



It has hwii shown hy several authors* that th(i hraohial huj)- 
port"< in the Terehratelli(he pass throu«^h a series of <listinrt 
nH'tainorphoses durinji: the life of the animal. In the hiirher 
jrencra, these stages may he correlated with the a<lult structures 
of lower forms, thus furnishing satisfactory data for a systematic 
arrangement of the genera and for th(»ir phylogenetic relations. 

This kind of research naturally rejpiires ontogenetic series of 
considemhle completeness, and it is often diHicult or impossilde 
to c>l>tain such material rejiresenting fossil forms. Moreover, 
the fossils must he exceptionally well preserv(?d to afford a 
means of working out the development of a structure so delfcate 
as the calcareous lamelhe supporting the hrachia, especially in 
young specimens from one to five millimeters in length. 

It first seemed desirahle to determinci the development in 
80ine genus of the Terehratulida* from th(^ Paleozoic, in order 
to ascertain whether the hrachial supports as in Neozoic and 
recent forms passed through a series of transformations, and to 
determine the most primitive form of the l(»op in the Ancylo- 
hrachia. For this purpose, a species of Dithtsnui {D. (nnji(hi) 
obtained from Mr. Moritz Fischer was used. The specimens are 

♦ DavkLflon, Friele, Deslonf^'hamps, Fischer and (Elilort, and BeiH*lu*r. 
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from the St. Loui.s ^roiip of the Lower Carboniferous in Ken- 
tucky. The shell's are partially silicirted, generally filled with 
transparent ealcite, and afford very satisfactory preparations of 
the arm sui)ports. It was found that the loop of /)/f;^w»m un- 
derwent transformations durinjr growth, and that the earliest 
sta^e observed is like Ccntroaelln. This establishes the centra- 
nelliform loop as the simplest type of looj) In the Ancylobrachia. 
Besides Ccntrnnella^ other adult representatives of the same 
structure are Reiuschrria and \etchcn'l((. They are all late Silu- 
rian, Devonian, and Carl)oniferousgenera, but the centronelUfonu 
structure continues later, and is represented in the Trias by the 
genera Jnvardln Hittner and Suclcatnla (Zugmayer) Bittner. 

It was at once suggested that interesting results would be ob- 
tained in studying the development of a spire-bearing brachio- 
pod, and, as the earliest species more clearly show their 
phylogeny in their ontogeny, the ancient genus Ztjijo.^pmi was 
selected. Very (complete material was accessible, collected by 
the writers from the Trenton of Minnesota and Kentuckv, so 
that series of specimens were assembled representing aU stages 
of growth from specimens .8 mm. in length to mature size- 
They were prepared to show their brachial supports, and it is 
clearly demonstrated that the ])rimitivearm support in Zii^foxpira 
is ii tcrcbnituloid loop having a (\ ntnunUd-Wka forjn, which un- 
dergoes several nuKlilieations before the growth of the spiral 
lamelhe, and thus in so far resembling the development of 
I)n'hisiu(} . 

'I'liese results threw doubt on a number of Lower and Upper 
Silurian species described as having recurved loops and pre- 
viouslv referrcij to the hiii:her terebratuloid irenera MdCiindrrrui 
or 'W'iihihi iiii'id. The shells are impunctate, while Rrnssrhrrln 
and (\i\tr<nuJJ(i are distinctly ]>unctate, like all other well-known 
terebratuhe. I'pon investig:ition, it has been ascertained by 
Hall and darke and the authors that the species wiiich have 
been reft.'rreil to Il'il/iim and M<irtiiuJrrria from the Silurian are 
spirc-heuriuLT forms, an<l therefore do not belong to the Ancvln- 
brachia. 

Fischer and (l^hlcrt have called attention to a mnid)er of 
recent species which have been erroneously based upon the 
inniiaturc sialics ol* higher specie-, and in the 'i'erebratellida' it 
is evident that great uncertainty must exist in the identilication 
ot specimens not fully adult. Now, tinding that Paleozoic genera 
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of l)oth loop and si>i re-bearing stocks (Ancvlo])rac'hia and Heli- 
<-oj)ejrinata; in tlie adolescent period likewise pass through 
metamorphoses representing the structures of other genera an<l 
even other suborders, it is manifest that sp(M*ies cannot he re- 
ferr(»<l to their proper genera nor g<»nera correctly defined unless 
the individuals stu<lied are adult and thi^ir characters constant 
for a <letiin*te period of time. 

Den'Uqtnuni of the Lo<fp In Dlrlasnin turijldn. 

Tlie earliest stage thus far observed was found in a specimen 
a little over four milHmeters in length (plate x, fig. 1). The 
loop at this time is composed of two hroa<l <lescending lamella', 
which begin at the ends of the crura and extend forward, curv- 
ing VfMitrallv until thev unite in the median line, forming an 
anirular ridge, acuminate in front. As ju'cviously mentioned, 
this structure is very similar to that <»f Cftifrnnrl/a.aud this stage 
Is therefore called the mitronrlllform staire. 

The first change in the form of the loop is brought about by a 
reisorption of the i»ointe<l anterior portion, so that the outline is 
ret'ntrant in front Cfig. 2). Further resorption in the same man- 
ner results in the i»roduction of two posteriorly directed branches, 
si5j shown in fig. •\. This f(»rm may be considere<l as an early 
immature DIelnAmd loop, as subsequent growth does not mate- 
rially mo(lify its general characters. 

/riie adult loop, represent<»d in tigs. 4-r), <litl'crs from the 
early DlrltiMinu stage chielly in the divitrgcme of the descending 
branch es. 

In the renti'nni'Uifui'in stage the; lamelhe converge, and the looj) 
extiMids half the length of the shell. Hotli of thescr relations 
^nidually alter until, in the early Dlrlaximi stage, the descen<l- 
ing ])ranches are nearly j»arallel, the loop extends less than half 
the length, an<l, finally, whc^n matun\ the <lescending branches 
diverge and the loop is two-fifths the length of the dorsal valve. 

Tlie natural inferences t(» be drawn from the development of 
the loop in Dlehixmn arc, that (ynti-innUn rc|)rrseuts a larval or 
iinniaturtf condition of the higher gnicra. and that the irntrnmll- 
tMtd IiKip is the primitive type in the Tenbratulida'. There- 
ft»re, as (Jcntronelln and the ctlostfly n*iated genus lii'nsHthirin are 
the only early punctate terebratuloids known, and as they have 
the primitive type of loop, tlu're arises the question of the val- 
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idity of the Upper and Lower. Silurian species with recurved 
loops, referred to Waldheimia and Halllna. 

Hall and Clarke (Pal. N. Y., vol. virr, part ii, pp. 147-153, not 
yet published) describe and figure the brachial supports in 
Hdlluia, showing that both H. nicoletti, Winchell and Schuchert 
and H. saffordi, W. and S. are provided with short spires of 
about one volution, connected by a transverse band, as in Zt/go- 
fipira. In removing the ventral valve and exposing the loop 
from that side, as is often done, the short spiral lamelhe have 
been overlooked. Similar observations have been made by the 
present writers, so that the systematic position of these forms is 
now established. 

Spetjimens of Waldheimia bicarinata Angelin, from the Upper 
Silurian of (totland, were also examined. They were found to 
possess well-defined spiral cones, and in other respects agreed 
with the diagnosis of Daijla, These facts indicate that the 
specimens described by Davidson as Waldheimia mawli (Fossil 
Jirachiopoda, Supp. vol. iv, part v, pi. iv, figs. 1-3) are the 
young of Day id imriada Sower])y, sp. (ihld., pi. v, figs. 1-4). 

Derchypment of the hntrhinl Sffpitorts in Zt/goapira recurvirostra. 

The sniiillcst sjK'ciincn in wliicli tlie internal structure was 
ohscrviMl inciisurcs about 1..')'^ inui. in length (plate x, figs. 7, >^). 
The brachial su})|K)rts consist of two stniight, ventnilly (•oncave, 
j)iiiiiaiy laniclla-, rapidly increasing in width from th(» thin 
crural ])latcs to near the center of the valve, where they unite, 
forming a j>late with a central angular ri<lge. The anterior end 
of the phite is pointe<l as in Oad'onrl/a. 

In a specimen about 2 nun. in IcMigth (tigs.!), 10), the |)rimarv 
lamella; are ])racticallv of the sann? form as in the nreeedin"- 
but much of the original central portion of the looj) has been 
resorbe<l, so that the lamelhe are connected by a short but com- 
paratively wi<l(.'. ventrally arched, transverse band. The laniejla*. 
or descending branches, are also more spreading anteriorly, and 
there is a sliL!;lit detlection at the crural j)oints, which becomes 
nn»re and more pronoun<*ed as growth progresses. 

In the next staire ' lig. 1 1 ), which has a length of 2. .'>.*> mm., the 
descending branches are more diverging, and the transverse band 
is lou'jer and more broadlv excavated in front. 

The succeeding stagi's here (lescribed are l)ased upon material 
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•kTiViil from nciir the top of the Trenton, where the npeciniens 
of this species are usiuill y hir^er and more transverse than tliose 
fnnn near the base of the Trenton, wln(»h is tlie liorizon of the 
spt.»ciinons ilhistnited in figs. 7-11. Therefore, when the looj) in 
tijr. i> is compared with that of fig. 12, it is seen that the latter 
is niiieh the wider, from the greater sizx* and breath of the shell, 
wliich has at this stage a length of 8.^^/> mm., while the former is 
hut 2 nnn. long. The loop in fig. 12 is somewhat more ad- 
van<'(.ti than in iv^. *.>, the transver.^'o hand being narrower and 
!*lightly elevated ))osteriorly, some resorption having taken pla<re 
along tlie inner edges of the ])rimarv lamelbe. Further resorp- 
tion in same direetit»n pnxluces the l»rachial support illustrated 
in fig. 14. This form t)f looj> in /. niroldd, Z. Maffnrdi, and /, 
rt'rnrrinmtrn from the lowest Trenton is n^tained to maturitv. 
However, in specimens of /. irnirrirontrn from the upper Trenton 
the posteriorly curved, transverse bjind is not a mature feature, 
since it ber'omes changed into tlie form re|)resented in fig. lo- 
in previous stages the transverse band is ventrally arched, but 
it now ben<ls dorsally,and remains so during subsecpient growth 
until near maturitv, when the sinus of the dorsal valve causes it 
ti> assume a sigmoid curve. 

The spirals next begin to develop (figs. MS and 17) as two 
slender convergi»ig lamella', curving toward th(» ventral valve 
and originating from the outer point(»d ends of the loo|>. These 
lanielhe then incurve dorsally and lat^^rally to a point just ]»os- 
t**rior to the transverse ban<l, forming the first volution of a 
^tpi^d Ctig. LS). In this manner hn-ther growth ancl elongation 
• ifthe lamella* continu(^ until maturity is attaine<l, when there 
are alM»ut three volutions in each spiral cone ffig. 20). The cal- 
<*areous brachial su|)p(»rts occupy about the same relative space 
in the shell cavity in all stages of growth. 

(}hf<t rratinns ami ( nrrrlntifnis. 

Xi/tjoAftirn is the earliest spire-bearing genus known, as it is 
found in the Hirdsey<; limestone of the Tn^ntnn period. It is of 
ronsidenible intt'rest, th<'refore. to study the <levelo|)menl <»f the 
7(pirHl.s. From tin; ont«»geny, it is shown that the l»raehial su|)- 
|M>rt^ in ZtjffOHjtlrd begin as a loop greatly resembling that of 
Devonian Cfntronf'lhi, Moreover, the loop |)a.sses through a se- 
Ties of metamorphos<»s lM*r«ire the >|)irals make their appearance. 
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The most ancient species are Z, nicolctil and Z, saffordi, small 
semiplicate forms, in which the spirals are very rudimentary, 
consisting of about one volution. In the same geological hori- 
zon occurs Z. recitrv [rostra, having from two to two and one-half 
turns of the lamella* in each spiral. The same species from the 
upper Trenton has three volutions, while in Z. modestii of the 
middle Lorraine there are from four to five whorls (fig. 25). In 
Z. head! (fii. 24), a large globose finely striated species of the 
up})er Lorraine, there are six whorls to a cone. The geological 
history, therefore, shows a gradual increase of from one to six 
turns of the lamelhv in each spiral. 

The transverse band connecting the primary lamelUe also 
undergoes a series of changes. It has been shown that the cen- 
tronelloid loop (fig. 7) passes into one having the lamellae joined 
by a posteriorly directed, transverse band (fig. 14). This form 
of loop is retained as a mature feature in the brachia of Z. iuco- 
Ictti, Z. mffordi, and in the lower Trenton varieties of Z. recurri' 
rostra. Passing to the specimens of the latter species, which are 
geologically later, the band no longer joins the lamellte as far 
anteriorly as in the older variety (fig. 20). The point of connec- 
tion in Z. modesta is variable (figs. 25 and 26), but is usually 
more posterior than in Z. rerurrirostra, while in Z. hcndi it is 
in:inilV'stly more |K).sterior tliaii in any of the older species of 
Zi/'/oxjtIra. The transvm'se band is now no longer arched l)ark- 
ward, ]>ut is just tlie reverse ;fiL^ 24), wliile its position is ]>n>- 
gressively more and more posterior, and the loop is gradually 
shortened belori,' tlu^ spirals make their appearance. Th(\Lrradual 
increase in the numht^r of the whorls in each spiral an<l the re- 
cession of the transverse ])and have gone on togeth(T.''^ 

The family Atrypida' includes the genera Zuf/osjtird^ (r/n.ssia^ 
Cdlnsjtird, Anophdhccn^ Alri/fKi, and Dayin. Jt is easily distin- 
guished from all other ianiilies conii)rised in the suborder Heli- 
co|K'i:niata, since the sjiirals are between the first descending 
branches of the lanielhe, while in the Spiriferiche, Nucl(M)S[>iridie, 
and Athyrida' the |>riniary lanielhe are betwecMi the sj)irals. 

The gradual increase in the number of whorls in tlu^ spirals 
and the pushing l)a<"kward of the transverse band in the Atrv- 
pida* is carriccl farthest in the species of Afri/pa. In Cnfospira 

* TIjc extn-iiic anteiioi- jxtsilion of tlie transverso l)an<l in /. j'tcurri- 
r<t.'*frn is t!u'ielnit» nf no inort' thim specitic vahu», ami on this account 
An'i:i/i/(t l)avi(lsnn cannet well I )e separated from Zi/(jttspira. 
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han'iiiidi'i aiitl (\ uinrffi nulls the bnichial sii|)|)orts, jis worked out 
hv Davidson and (Jhuss, eonsist of about five volutions, and are 
s>iinilar to those of Zj/ffospira, except that the transverse hand is 
more posterior, since it originates near the ends of the crura. 
This mature condition of Caloffpini is seen to he a young condi- 
tion of Atrijpa (Davidson), but, as the spirals are more loosely 
c<>ile<l and the transverse hand always continuous, this genus 
i<hould he regarded lus valid in the evolution from Zi/gosplra to 
AtnjiHi. In mature Atrypa reticularis from the Upper Silurian, 
there may he as many as sixteen volutions in each spiral cone 
(Davidson), hut more often the number is smaller. The trans- 
verse hand in tliis species during its young stages is continuous, 
hut in the adult condition it seems to be usuallv disunited in 
the middle. Tliis feature becomes a distinct adult cliaracter in 
the Devonian 8|>ecimens, which also have a greater number of 
whorls in the spirals, as shown in a Chemung specimen of this 
i?l>ecies in Vale Univer«ity Museum, having twenty-four turns of 
the lamella* in each spiral. 

The ontogeny and phylogeny (ff the species of Zygoxpira indi- 
cate strongly that the Airypidic had its origin in a form witii a 
centronelloid looj). A further natural conclusion from the same 
evi<lence is that the Ancylobrachia are older an<l more primitive 
than the Helicopegmata. 

KXI'LA NATION OF PLATK X. 

Diela^ma turf/ida . 

Fijniro 1. — The centroiwUifonn ntage of the looj) ; vontnil view. X n. 

2. — A later 8ta^, showing the resorption of the anterior portion 

of the loop. X <). 
X — Early Dlflasma ntage, produec^l l)y further resorption of the 

centrc»nelloi<l loop. X 0. 
4.— Loop and cninil plates of mature si)ecinien. X (>. 
5. — Profile of the conntKrting hand. X <>. 
0. — Side view of the loop, crura, and septum. X <>. St. F^ouis 

group, Kmfnrkfj. 

Zi/(jOJt]){rn rrru rviroMni. 

Fif^ re 7. — CetitrotifUiform s tajxe o f t h e I oo j > . X I - . 
«.— Profile of same. X 12. 
0. — A later stage ; showing partial re.sorption of looj> in front and 

greater ilivergenee of deseen<linjx hranches. x 12. 
10.— Theflftine; pn^file. X 12. 
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Figure ll.-^A little more advanced stage, showing increased length of 

connecting band. X 12. Spedi^ens figures 7-11 are from 
the Trenton shales, S^* Paid, Mirmmda, 

12.-~A looped stage, with broad, curved, descending branches and 
more slender transverse banji. X 6. 

la— The same; profile. X 6. . 

i4.-~A later stage, showing more slender loop. X 6. 

15.— A specimen showing curvied, divergins^ descending branches* 
long transverse band, and two projections of the lamellae, 
which are the beginning of the spiral cones. X 6. 

16.— A subsequent stage in which the lamelle are more extended 
and ventraliy and inwardly oirved. X 6. 

17. —The same ; profile. X 6. 

18.— A young individual in which there toe about one and one- 
half turns to each spimL x 6. . 

I9.r-The same; profile. X 6. 

20 —The brachial supports in a mature specimen. X 6. The 
specimens figures 12 -20 -are from the top of the Trenton, 
Frankfort^ Kentucky, 

21.— The spirals and loop in a Canadian specimen of {AMMzyqa =) 
Zffgotpira recurviroaira. (After Davidson.) X 3. . 

22.— The spirals and loop in (HalUna =) Zygaspira sqffbrdi W. and 

8. Trenton, Tennessee. X 6. 
23.— The spirals and loop in {ffaUind =) Zygospira nicoUeUi W. and 

S. Trenton, Minnesota. X 0. 
24. — Tiie spirals and loop in Ztfgospira headi Billings. (After 

Hall.) X 2. 
2o. — The spirals and loop in Zygospira moilesta Say. (After Hall.) 

X 2J. 
2f).— The same. (After Davidson.} X 'M. 
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BBACHAtL STPPORIB IN Dl«LX»MA X^l> toQ««»VBX. 



ON THE DEVELOPMENT OF THE SHELL OF ZVOOS- 

PIRA RECIRVIROSTRA. 

BY CHARLES SCHITCHKKT. 



The material showing the ontogeny of the shell in Z, renirvl- 
rtpMm was gathered from some hlue-green shales on 8t. Antht^nv 
hill, a suhurh of St. Paul, Miiniesota. This horizon is eciuivalent 
to the lower Trenton of New York. Some t>f the associated 
hraehiopods are Orthis (rMtidinaria, (). meedsi^ PlfctntuhnnUcH 
Merirea, Strophoniena Hcojicldi, CUUimhoniiem dirnaa, etc. 

The youngest specimen observed (plate xi. fig. 1) has a length 
of .8 nmi., and is elongate suhtriangular in outline, biconvex, 
with the ventral valve a little the (h»eper ; ventral heak acumi- 
nate, inclined jiosteriorly at an angle of about 45° to the jdane 
of the valves ; delthyrium triangular, as wide as long and 
<levoid of deltidial plates. In the apical portit)n there is a short 
concave plate continuous with the walls of tlie delthyrium, but 
apparently not attached to the rostral (cavity. The fold and 
sinus are faintly developed, becoming obsolete at about tlie center 
of the shell and are without plications. In other individuals of 
a)>out the same size the sinus is occupied l)y three short plica- 
tions and the ventral fold by two. In specimens of a somewhat 
larger growth these ]>rimilive plications an* rapidly followed by 
a number of new ones along the entire ant<'rior margin. The 
size of the shell at whi'-h they begin to develop is variable (com- 
|»are figs. 2-o), being the earliest in the narrow de|)ressed indi- 
viduals (tig. •{; and latest in the roun<ler an<l mure convex 
specimens (fig. 4 ). New plications are rarely interpolated, their 
number being incrciised as growth proceeds by the addition of 
others along the lateral margins t)f both valves. The pli(*ation8 
remain simple throughout. 

The smooth ne|>iastic stag<* gra<lually grows more ami more 
rotund and sulxpiadrangular in outline, an<l at maturity is pli- 
cateil to the apex of the shell. The vrMitral beak, which is at 
tirst slightly recumbent (fig. h/), bectumrs erect, and finally is 
strongly incurved over the dorsal umbo (fig. i.>a;. The large 

11— Biol. Soc. WxiH., Vol. VIII, 1m«j:j. (71») 
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open delthyrium is gradually reduced in siase by the introduction 
of deltidial plates which* grow inwardly from the walls of the 
fissure, being wider anteriorly where they join, leaving in the 
apex an oval pedicle opening. As the beak incurves these plates 
become larger, stronger,* and anchylosed along the liiedian line, 
but at maturity are nearly completely hidden by the dorsal 
umbo. The pedicle opening at maturity (fig. ,9) is through the 
acutely convex 'portion of the ventral umbo, and is compara- 
tively smaller in size than during previous stages. 

Growth Stages, — A well-preserved specimen of about 1.5 mm. 
length (fig. 10), shows three distinct stages of growth before the 
introduction of the plicated or specific period : a, the initial shell 
or protegulum, with both cardinal lines arched ; 6, ^ broad, oval 
stage, in which the ventral hinge areas on each side of the delthy * 
rium first appear, followed by c, a subcircular form, wiUi the 
beginning of the fold and sinus. It is either during sti^ c or A 
or both that the concave plate in the apex of the delthyrium is 
developed. During the next or fourth stage the first specific 
characters begin to appear, as shown by the plications, and also 
the first stage of the calcareous brachial supports. 

Observations <ind Correlations. 

The first or initial shell in Zygospira, as in other brachiopods' 
is the protegulum, which has been compared with adult Paterina, 
of the Lower Primordial. In many inarticulate brachiopods it 
is known that tlie protegulum is followed by a nearly round 
Obolclla-Vike inarticuhite stage, hut in all rostrate articulate spe- 
cies in which the second stage has been observed there appears 
the first articulation of the valves. The fold and sinus, along 
with a few rudimentary jilications, are introduced during the 
third stage of Zyciosjura. This form of shell much resembles 
some primordial species which have been provisionally referred 
to Ca ward/a. With hut slight modifications in the convexity of 
the valves amX the greater or less prominence of the fold and 
sinus, this form is repeated in a nund)er of early Paleozoic genera 
of the suhorders TmUarea juid RoMrarca.as primordial CamnrcUa 
and many si)ccies of Pentamerus^ Zi/(/ospira nicolctti, CamarcUn 
hisritlfda^ Jhiyia^ and the so-called Waldheimias of the Upper 
Silurian. It is therefore impossible to refer with certainty on 
the basis of external character alone anv liOwer Silurian brachi- 
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ojHxl of this form to any family of tlie Ilostracoa or to any 
nwtnite family of the Trulacea. The presence or ahsence of 
«U4ti<lial plates at maturity, however, at onc^e indicates the sub- 
onlinal position of any rostrate species. If the rudimentary 
roncave ])late in the apex of the del thy rial cavity of nepiastic 
Xifffosftint has any phylogenetic sijrnirtcance, it sliows that those 
fanulies havinjj deltidial plates and no spondylium, the Ros- 
tnicea, liad their orij^in in the Trullacea, a suborder in which 
th«» concave plate or spondylium is functional iis a muscular 
fulcrum. This has alreadv been inferred to be the case on other 
•rrounds, as jreolojrical occurrence and ccmiplexity of structure. 
A jiiate similar to that in nepiasti(» ///f/ox/)/m exists in friri/nitiy 
(*ij*trll(t^ Afretin, and TerrhratK/ina. 

At tin* Ixrjjinnini^ of the fourth shell stiige of Z. rcairrintnlra 
tlic s]»i»cit^ is rtM'ojrnizablc as belonj^injr to the suborder Ros- 
tniceai and apparently most closely related to the Rhynchonell- 
ifhf. The calcareous brachial su|)port'^ first appear in a specimen 
about l.*>*> nnn. in length. The specic^s is then referable to the 
Ancylobnichia, having a loop very much like that of CentroneUa, 
This loop then passes through a scries of metamorphoses, accjuir- 
ing spirals wlien the shell is al>out ^^ mm. in length. 

The mature exterior characters of the more prominent species 
t»f Zt/fffji*pira will next be c<)nsidere<l. /. nicoletti (W^h, 11, IKi, 
12, 12// j, one of tlie oldest spt.'cics. retains many of the characters 
of tlie earliest perio<l of the fourth growth-stage of Z. rcrnrrironlra ^ 
and therefore more nearly resembles in form the primitive* stock 
which gave rise to Ztffjospini. In Z. -^a ffnrd i (ii^s. l.S, l^ri) the 
plicati<ms are more numerous than in /. nicolettK but reach the 
|H>sterior third of the valves, and th(» shell is also mon» convex. 
X. rerun h'nHtrn is larger, morct convex, with a greater number of 
plications, which originate at the apex of the valves, and the 
ventral beak is more strongly incurved than in the species men- 
tioniMl. From Z. n'rnrrlrnslra one line leads through /. uphaini 
and /. errnticd to /. hcndi, com|)rising a group which continues 
to increase in size?. gil)bosity, striation, ami in th<» obsolescence 
«if the fidd ancl sinus. In another phvhim characterize<l bv /. 
thilfdn^ Z. motU'xtn, Z. rinrinudtirusU, and Z. kruftirlcwusis^ the 
plications do in<Tease ii» size but not in number, while the in- 
ninspicuous fi>l<l and sinus of Z. rmtrrirnstni is gradually devel- 
o|h.h1 more and more strongly, so that when the extrem(\s f>f 
both lines are compare*! (Z. hmdi and Z. kmtfK'kt/nfMis) very 
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dissimilar exteriors are seen to have resulted from the same 
stock. Zygospira attained the greatest developm^it in the Lor- 
raine group of the Ohio valley. The species are usually very 
abundant in individuals, often forming groups several inches in 
diameter. 

ExpfiANATioN OP Plate XI. 

figure' 1.— Dorsal view of the smallest 8{>eciinen observed of Zygotpira 

recurvirostra HalL The fold and sinus are just visible along 
theanteriormaiigin of the shell. X 12* 

2.— A later stage^ where the deltidial plates have hegpn to develop. 
X 12. 

3. — A specimen in which the plications are developed onusually 
early, x 12. 

4.^ — A specimen of laiger growth than fifcare 3, in which the plica- 
tions are slow in developing. X 12. ^ . 

5-8.-rDifferent individuals to show the prc^ression of growth in 
the deltidial plates and the extent of the plications over 
theumbones. X 12. 

9.— A mature example. The pedicle foramen is posterior to the 
deltidial plates, encroaching on the umbone of the ventnd 
valve. X 6. 

la-Oa. — A series of profiles of the specimens, figures 1-9, re- 
spectively, showing the change in the convexity of the 
valves and the incurvature of the ventral beak. 
10. — A specimen preserving the lines of growth very clearly, of 
which the stronger ones only are figured. The apex of 
the ventnil beak has been worn away by abrasion and 
resorption by the pedicle, a, protegulum ; 6, the first 
articulate stage; c, the stage in which the fold and sinus 
are developed ; d, the plicated stage ; ^, deltidial plates ; 
/, pedicle opening, x 25. 

11, 11a.— An unusually large specimen of (Hallina -) Zygospira 

nicoletti W. iind iS., in which a few plications are developed 
on each side of the fold and sinus. X (>. 

1 2, 12«.— Dorsal and profile views of one of the types of (//n//i7ja =) 

Zygospira nicoletti W. and S., the form most commonly 
observed. X (>. 

13, lUa.— Dorsal and profile views of the ty\yc of (flaUina — ) Ztjgo- 

spirti mffordi W. and 8. This species is closely rclate<l to 
/. recur vi rostra. X (). 
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RKDISCOVERV OF THE MEXICAN KANGAROO RAT, 

DrPODOMVS rillLLIPSl (iRAY 

BY C. IIAKT MERRIAM, M. D. 

With Fikld Notks by E. \V. Nelson. 



The firat kanjjaroo rat known to naturalists was described by 
J. E. Gray, in 1841, under tlie name Dipodomj/s phillipftiJ* Both 
«I>ecics and j^enus were new. and were based on a single speci- 
men presente<l to the liritish Museum by John Phillips on his 
return from Real del Monte, in the state of Hidalgo, Mexico, 
in tlie vicinity of which place it was supposed to have been 
«»btsiine<l.t This specimen still reniains unijpie, so far as authen- 
tic published records go, notwithstanding the fact that numer- 
ous museums in this country and Europe contain specimens 
lsil>eled I), phlillpifl which have been examined and treated as 

*Dijtoiiomy$ phiUipil Gray, Annals and Mapizine Xat. Hist., vii, Aug., 
1841, 522. In the original article i\\v name wan spoiled fihiliipii by typo 
li^rapical error; it was corrected to phUlij/sil a few months later by the 
BBine author. (Am. Jour. Sci., xlh, 1842, ,S.'>o.) 

t Real del Monte is in the mountains at the extreme north end «»f the 
Valley of 3Iexico, about oO miles northeast of the City <»f Mexico. 

li-Biot.. Soc. Waah.. Vol. V 1 1 1, 1893. (63) 
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true phiUipsi by nearly all writers on the genua during the past 
half ceiitury. 

* In studying a large series of kangaroo rata from Texas, New 
Mexico, Arizona, and CaUfomia several years ago I was sur- 
prised to find that none of them conformed with the original 
description or with Audubon and Bachman's plate and measure- 
ments taken from the type specimen in the British Museum. It 
became apparent therefore that true Dipod(my9 phSlijm was not 
represented in the extensive collections examined, and prob&bly 
was not an inhabitant of any part of the United States. Every 
available means was used to secure specimens from the sup- 
posed type locality, but without success. Letters were written 
in both English and Spanish to Mexican officials in Real del 
Monte describing the animal and offering a reward for a speci- 
meU) and later an experienced mammal collector was sent to 
the place, but with no better result. Finally Mr. E. W. Nelson^ 
who has caught hundreds of kangaroo rats in various parts of 
the United States and Mexico and is thoroughly familiar not 
only with the habits of the animals but also with the kind of 
country inhabited by them, was requested to visit the V^on,in 
connection with his work for the United States Department of 
Agriculture. The result is a series of 67 handsomely prepared 
skins and skulls and several coniplete skeletons of the long lost 
DipotJomys phillipsi. Hence, alter a lapse of more than fifty 
years, it is now possible for the first time to redefine the 
type of the genus and to diflerentiate the species from others 
with which it has been persistently confounded. Before doing 
this, however, it seems desirable to j)ut on record with some 
detail the facts connected with its rediscovery and distribution. 

Notes on a Search for Duplicate Types of Dipodomys phillipsi. 

In response to my request, Mr. Nelson has contributed the 
following interesting account of his search for this species : 

** After securing specimens of Dipodoinys phillipn in the Valley of Mex- 
ico, at Tlalpani, Ajusco, and Aniecanieca in December, 1892, and Febniary, 
1893, I finally set out to try and obtain si)ecimens nearer Real del Monte, 
the supposed type locality. A long and careful search in the vicinity of 
Tula, in llidal^^o, just north of the valley, failed to discover it or any 
allied si)ecies. From that point to Pachuca, along the extreme northern 
border of the valley, the country presented the same hard, rocky, and 
unsuitable character found at Tula. Pachuca is situated at tlie extreme 
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nortlH>ai4tcm iwiiit of the Valley of Mexico, at the bji«e of the Sierni de 
I'arlitKrii, the hitter fonninjr tlie limit of the valley in this direetion. At 
ail altitude of alK>iit 1>,00{) feet, an<l ahont three or four miles in a direct 
line lii;i^her up in these mountains, lies the mining town of Keal del 
>fonte, the rejmted tyiKJ locality. The mountains are almost wholly 
itMni>ose<l of i>orphyry, with only a very scanty coatinjr in placi.*^ of a 
hard, cla\ey ^»oil. A short visit to this locality was enoujrh to show ver\' 
<t»ii<'lusively that no fl|>ecies of this j^roup had ever l)een taken in it« im- 
mediate vicinity. A visit to the northern slope of the mountains near 
Kl Chief) showed it to ]m)ss(»ss the same character. 

"The next etfort was made in the forlorn hojKj of finding the sj^ecies 
al»rmt the ]>order of the valley,, at the base of the mountains, near 
I'achu<':i. A careful search of this vicinitv for some miles in various 
din»c1ion.s failed to discover any sij^n of kangaroo rats or, in<leed, any 
Mirticient area of suitable gn^und. A trij) was then made to the villagt* 
*>f San Augustin, 18 miles south of Pachuca, in the Valley of Mexico, and 
thii^also n»sulted in findini' the same n)ckv hills and hard clavev hot- 
tonis that prevail about the northern end of the valley. 

"< living up all hoi»e of Ihuling the species near Pachuca or Keal del 
Monte — the allege<l type locality — I decided to make anothi^r search for 
it at Indo, which lies a little more than 2."> miles .<outh of ]*achuca, in 
IIi<lali^>, and just east of the low «livi<le which borders the Valley of 
Mexii^ on the east between the Sierra de Pachuca an<l the northern end 
of the Sierra Nevada de Iztiiccdiuatl. The course of the Vera Cruz or 
Mexiam railway, on which I tmvelerl, at first kept to the south near the 
west side of the divide. Some six miles out of Pachuca we passed over 
a iiam»w Iwlt of softer soil than usual here, and I had hasty glimpses of 
several l)urrows among the maguey plants that I was (piite certiiin be- 
lon:red to s«jme siKicies of kangaroo rat. Tint road then left the divide 
and swung out into the Valley af >b*xico, and the soil again became a 
hard clay. From the station of Ometusco, just within the Valley of 
Mexico, the road leads east for a few miles over a low divi<ling ridg(? to 
Irolo. AlK>ut the latter place an<l away to the northward, towanl the 
mountains of Pachuca, the bases of the low hills and ridges show pale 
yellow sluules such as san<lv deposits would ixive. A short search al>out 
the l«u«e of the hills near Irolo ^^howed that areas of sandv and hnise soil 
liid in fact exist there. 

*• Further search showed that these areas of s<»ft soil were occupied by 
kangnruo rats, which when captuivd, however, proved to lu' a o-toed 
/'*#v^/iy/iM in sti-ad of a 4-toed /}ip(Hl(nnffs. No trace of any oth<.'r sjK'cies 
n>tild lie found, but the J\ mtHftns was abundant. 

" FniUi the fact that the belt of country in whieh this species occurs at 
Iri>lo €»xt*.*nds dirt'ctly toward the point where I saw the si;;ns on the 
road frtiui Pachucfi, with h.'ss than twenty miles intervening and a ilivide 
iif not over 2.")0 feet. 1 feel fully justified in assuming that the animals 
wlioi^e burrows were s<*en near Pachuca are a colony of the same si)ecies 
ai( that found at Irolo, namely, a Pf nulipns. 
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" On the other hand, the city of Tlalpam was the capital of the state of 
Mexico from 1828 to 1830, and from a much earlier period has been one 
of the important towns of the Valley of Mexico. This being the case, 
the abundance of Dipodomya in the sandy land at the very, border of the 
town suggests the probability that a specimen taken there by an early 
traveler may have been the one brought to London by Mr. Phillips of 
Real del Monte, the erroneous reference arising from the notorious care- 
lessness of the early collectors in labeling specimens." * 

It should be added that Tlalpam is only about 60 miles from 
Real del Monte, and should be remembered that Gray did not 
say that his specimen came from Real del Monte, but merely 
that it was sent to the British Museum by '^ Mr. John Phillips, 
who has lately returned from Real del Monte " — quite another 
matter. The probability is exceedingly great that the specimen 
was not labeled at all before it entered the British Kuseum. 

Geographic Distrihuiion. 

Mr. Nelson first found Dipodomya phiUipd at the extreme 
southern end of the Valley of Mexico and on the adjacent 
mountain slopes, where 28 specimens were obtained. Concern- 
ing its occurrence in this region he writes : 

"These kangaroo rats occur in the bottom of the valley near Tlalpam, 
D. F., at an altitude of 7,500 feet, and at the eastern base of the main 
jxiak of Ajusco, near tlie village of the same name, at an altitude of some- 
thing over 10,000 feet. Still further to the south, on the extreme bonier 
of the state of Mexico, adjoining Morelos, they were noted close to the 
peak of Huitzihic, near the Cniz del Marquez, at an altitude of 9,000 feet. 
They were also Uiken at the western base of i\It. PopocatajXitl, near the 
village of Aniecanieca, at an altitude of about 8,300 feet. The peak of 
Huitzilac lies about 20 miles south of Tlali)am, and Amecameca is 28 
miles east of the peak of Ajusco, thus giving the si)ecies a known range 
of less than 20 by 30 miles in this district. 

" The animals were far more numerous near Tlalpam than elsewhere. 
This place is 9 miles south of the (Mty of Mexico, at the extreme south- 
ern border of tlie valley, just where the first slopes of the Sierra de 



* In continuing my work to the eastward 1 found it necessary to visi^ 
the city of Puebla. There 1 learned that the State College had a small 
museum, which I visited. One of the firet things that met my eye was 
a D.podonnjs philUjisi labele<l as coming from Ojo de Affua^ Puebla. Leav- 
ing the city, my route took me first into Tlaxcala and thence to eastern 
Puebla, in both of which districts I found the 8j)ecie8 abundant, as de- 
tailed elsewhere in this |)a[)er. 



IHpodomyH ]thilli}m Graj/. S7 

Ajiii34'«) lK.'}rin to form the mountain rim on that Hideof the hiu^in. Lvin^ 
jusst west of Thil])ani is a >rn*at hiva l>ed, known as tlie Pvilmjnl^ which 
*les«t^nd}* from the northern base of the jx'ak of Ajiisoo and reaches 
«lown the 8lo})e and out alonj^ the southwestern border of the valley. 
The |»eak of Ajusco, risinjr to an altitude of IL'.WK) fiH?t, lies alx>ut 9 miles 
ill a southwesterly dirinrtion from Tlalpam. Connnencinjr near the eastern 
lia*?e of this iM.»ak and followin;^ <lown the eastern l>order of the lava bed 
tt» the Ixittom of the valley at Tlalpam is a Inid of line, jrniyish volcanic 
H.->hes or sand. Orijrinally this dejMjsit of sjind <lid not reiu*h the bottom 
«if the vallev, but the heavv summer niins j^raduallv washed it down 
until it is n^w spn-ad for a mile or two out (iver the lK>ttom, at the base 
«>f the hills extendiu)^ east from Tlalpam. In this bed of tine, sandy 
siiil, iH-'Kinnin}; almost with the last hous(\s of the town, these kan^iroo 
nits an» verv abundant. The ^rround occupied by them at Ajus<*o, Iluit- 
zilac, ami Am«H.-ameca was once covered with pine timber, but is now 
u-^e^J a.** corn or jriain fields, and it is altoj^ether likely that the distribu- 
tifiU of the s|K.*cies in all of theses l<x*alities from the border of the Valley 
of Mexico followe<l the subjection of the land to cultivation. At the 
present time, although there are large areas of apparently suitable land, 
it!« ili.*»tribution is hn^al and restricted to companitively small <listricts." 

At a later date Mr. Nelson tbimd Dipfitlnmi/a phillipxi on tlie 
I>lain:<of Puel>la and thence northerly into ea.sterw Tlaxealaand 
western Vera Cruz. Concerning its occurrence in tbi-s region he 
write?5 : 

"The sjKiH-it's WiLH not encountered ag:iin until I reached the state <»f 
Thixi.'ula. There, in the eastern half of the state, al>out the northern an<i 
eastern bas<* of the Cerro <le Malinch*.' and the towns of Iluamantla and 
San Marcos, it is common. Kxtendinii then«'e easterly along tin* siune 
sandy plain into the state of Puebla, it is als<» very muncrous. 

" In this latter state the species n'adies its extreme .^southeastern limit 
near the towns of ( aflada Mi>relos and Ksi>eranzii. To the north of these 
I'lcsilities it is abundant about tin* towns of San Adres, (Mialchicomula, 
and up the adjatvnt western base <>f Mount < )riziiba to an altitude of IMXM) 
feel. From these points it ranires across to ( )jo de Agua and San Juan de 
1*^ Lhimifl, in the same state. To the northeast its extreme liinit is fonml 
a1»**ut the northern and western has** of the Cofre de ren»te, a little east 
ttf the town of Perote, ni the state of Vera Crnz. This gives the sjM'cies 
a known nmgiMiver parts of four states. It oc<*upies th4' extreme MMithern 
iMid of the Mexican table-lan<ls, an<l is theref<»n.' the extreme southern 
n*pres<?ntative of the genus. 

**SofHrariniy ol)Si.»rvations have exten<led, this spei'ies is<'onlined strictly 
to the anuis of Vi»l<*:inic sand pnxhn'ed by two volcanic cent4'rs : y/rx/, the 
Kindy tK'lt lying l>i»tween Mount I*oiM»cata|K'tl and the Cerro de Ajusoi, 
some thirty miles in a westerly direction from the lirst-named |»eak, and 
all within the State of Mexico; iuro////, the much larger «listri<'t having its 



\ 
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eastern border along tbe volcanic range from Mount Orizaba to ti)e Gofre 
de Perote, and extending thence west to tlie eastern base of Mount Popo- 
catapetl, crossing a small corned of Vera Cruz and aU of tbe states of 
Pnebla and Tlaxcala. Since tbe sandy plain of soutbem Tlazcala and 
central and western Puebla as iGeir as the eastern base of Popocatapetl is 
a continuation of tbe same character of country as tbf^ in which I have 
found tbe species in adjacent parts of these states, I have no doubt that 
further work will show it to be equally common in these unexplored dis- 
tricts. That the species ranges from Puebla and Tlaxcala northwesterly 
toward its reputed type locality in the Sierra de P^huca is improbable, 
since a high pine-covered area separates the two districts. 

'* The presence of this species in Puebla and Tlaxcala adds considerably 
to the uncertainty attending the probable source of the t3rpe specimen. 
While Tlalpam was a well-known locality of early dasrs in this country, 
it is to be taken in consideration that the regular highway (stage road) 
firom Vera Cruz to the City of Mexico passed Perote and traversed a hun- 
dred miles of country where this species is very common. The vertical 
range of this species lies between 7,400 and 10,000 feet, but by &r the 
greater number of individuals are found between 7,500 and 8,500 feet 
Its center of abundance is in southeastern Tlaxcala and adjacent parts of 
eastern Puebla. Its extreme upper range, both at Ajusco and Mount 
Orizaba, is due to the animals following cleared fields up into the pines 
from their original lower range on the plains." 

Habits. 

Res|)ecting the habits of Dipodomys phillipd Mr. Nelson con- 
tributes the following, which, unless the contrary is stated, re- 
lates to the neighborhood of Tlalpam : 

"Tlieir little trails were to be seen after a calm night crossing the 
sand in every direction, forming in many places a perfect network. Each 
animal occupies a burrow having as a rule a single entrance, dug in the 
bare, open field. The boles enter the ground at a slight aiigle, and each 
hiis a sballow trough-like depression leadinj^ out from it for a few inches, 
jis is customary with most members of the group. Ordinarily the trail 
leaving the burrow forks, forming? a Y very close to the entrance, and 
each branch trail leads away across tbe sjindy soil to a neighboring hole, or 
to a distance where it becomes lost among tbe scanty herbage, where the 
owner finds its forage of seeds and small succulent leaves. Here and 
tbere little cone-shaped pits, an inch or two deep, show where the inhab- 
itants bave dug up little plants or bidden .seed.s. 

** Wben captured tbe animals freipiently had their cheek ]x)uches full 
of seedsand small green leaves or young plants. Judging from what 1 noted 
in this way, it was evident that (piitea variety of small plants contribute 
to tbeir food supply. At tbe four localities where tbey were found they 
were locate<i in old grain fields and their burrows and habits appeared to 



1h» tin* Kline. In no inntanco was a jxroiip <>f holes nole<i, and it waw rare 
to thul two entninees to the same burrow. 

** Kxeept at Thiliwiin, they were not ftmnd in eont<i«ienible numbers in 
the Valley of Mexico, an<l were Hoattere<l. Whewiver found they were 
always in very loose, sandy soil. At Tlal})ani their burrows appeared to 
l>e shared by the little yellow poeket mouse {Perof/wUhus)^ whieh was 
nesirly as common as the Dlpoffonij/s. 

**As usual in this jjroup, these animals are strictly nocturnal, and ju<lg- 
in^ from the nund>er of tracks, they must be very active during calm 
nifrhts, even when the temperature is some de^jrees l)elow freezinji. For 
one or two night? during a severe storm they do not venture out, but if 
the storm continues longer they forage enough to procure foo<l. At 
Ajusco at rare intervals a foot or two of snow covers their haunts, and 
coM storms are eommon. Klsewhere in their range sharp frosts are com- 
mon during the winter months. 

"The prcH:*eding notes concerning the habits of tliis si>ecies, although 
written with particular reference to the s<»uth end of the Valley of 
Mexico, apply e<iuaHy well to other parts of its ninge. In the eastern 
pnrt of its range it frequents the same open sandy llelds, but many of 
the holes were also foun<l at the bottom of shallow ditches entering the 
^rround at the fo<jt of the low bank at the sides. Others were found sim- 
iliirly situated along the sides of sinall arroyos. In one field al>ove Chal- 
<*hi<*i>mula the holes entered the ground almost j)eriK'ndiculariy for five 
or six inches l^fore sloping away at the usual slight angle. This was 
«!ae, however, to the fa<-t that the very loose sandy chanicter of the sur- 
fiU'e soil made it imiM)ssible to start a Imle in at the usual angle." 

Identltii of yelinits SpfcinuuM iritli Di]}o(lnni)js jtliil/ipsi (iray. 

A)»art from the geographic proximity of Keal del Monte to the 
region where Mr. NeLsun obtained hi.s sp«;cimens, and wholly 
inde|>en<lent of the question as to whether or not the animals 
whose hurrows were observed miles south of Paehuea belong 
to the same speeies, or to the genus Pfrodipns^ the s]>ecimens 
themselves atlbnl jMJsitive i)ro()f that they are the s])eeies <le- 
scriheil by Gray as Dipodinnt/s phUlipsi, as may be seen from 
Ciray s original and very eireumstantial description, whitrh is 
here reprodueed entire : 

**--! new (wenits of Mtw'n'un (,'liriiu Maimnnlla. — Mr. John Phillips, who 
hfltf lately returned from Heal del Monte, Mexico, has, at the recommen- 
dation of Mr. John Taylor, sent to the British Museum the skins of some 
ver\' rare and interesting.)>irds, <»f a /^//v^rM, ami of the new animal which 
I tthall now proci*ed to «lescri)»e. This animal is very interesting, as hav- 
inic »n the external form and <*oloriiig of a (itr}nMi ; and it is <loubtless 
Uie Anierieiui representative <»f that African genus, though dillering from 
it very easentially in iH'ing provide<l, like some other .\merimn genera, 
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as SaccophoruSy Saccomys, and Hderomys, witli large cheek-pouchcH, wliicli 
Ol>eii externally on the side of the cheekn. F propose to call it 

^^Dipodomys. 

" Body covered with soft hair. Head moderate, with large cheek- 
pouches opening externally on the side of the cheeks. Ears and 
eyes rather large; the fore-legs short; the hind tarsus long and 
slender; the hind feet A-ery long; the soles covered with hair; 
toes 5-4. The tail much longer than the body, covered with 
rather short hair, and with a dilated brush at the end ; the up|>er 
cutting teeth grooved in front. Grinders — (?) 

"This genus differs from all those above cited in the tail being elongated 
and covered with hair, with a pencil at the ends like the Gerhoax^ and 
from Saccomys in the soles of the hind feet being hairy. 

^^Dipodomys phillipii Gray. 

" Gray-brown, with longer black hairs ; sides sandy ; sides of the nose, 
spot near the base of the ears, band across the thigh and Ijeneath, 
pure white ; nose, spot at the base of the long black whiskers, an<l 
at the base of the tail, black ; tail black-brown, with the band on 
each of its sides and tip white; penis ending in a long spine- 
Length: body and head, 5 inches; tail, GJ inches; hind feet, 1] 
inch. 
'* Inhab. Mexico, near Real del ^lonte. John Phillips, Esq." (J. E. 

(iiay, Aiinal.s and Ma'j:azine of Natural History, vol. vii. No. 4(5, August, 

1841, pp. .^21-r)22.) 

Bv a fortunate circuni.stance ( JravV tvi)o si)tH'iinen was fiiiurL'd 
l>y Au(lui>on in his colored plate (No. cxxx), wliicli phiti^ lias 
tlie adtlitional merit of tallying- witli the description and also 
with tin.' s[)ccinicns collected hy -Mr. Nelson. ''^ 

The measurements irivcn bv (Jrav (and re])eate(l ])V .\udul)on) 
are: Head and body. •') inches: tail, ()] inches; hind I'cet, 1 '• 
inches. Converted into millimeters, the lenirth of the tail is ]()•">. 
and of the hind loot r*S. The averajres of these measurements 
in 04 s[>ecimens collected by Mr. Nelson are: Tail, IGT.-"): hind 
foot, 41. In several individuals the hind foot fell to 'JD mm. 
Mr. Nelson's measurements were taken in the flesh, which ac- 
counts for the sliLdit dillerence in []\r, lenirth of the hind foot. 

* Autlnlfon states : ** ( )ur <lra\\ in^' was made from a hi-autifid specimen 
in the Ihitish Muscimi, which was the I'n>t one hron^rht under the notice 
of naturalists, and the ori;,nnal of ^Ir. (iray's description of this singular 
animal ; it was procured near Real del Monte, in Mexico." ((2'ii^drupe«ls 
of North .Vmerica, vol. m, 18')4, 140.) 
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In the liglit of the ample material collected by Mr. Nelnon, 
the species may be redefined as follows : 

Dipodomys phillipsi Gray. 

Dipodomys phiilipii Gray, Ann. and Mag. Nat. Hist., vii, 1841, 522. (Name 
spelled philKpii by tyj)ogniphical error and corrected to D. 
phillipsii by same author a few months later. — Am. Journ. 
Sci., XLii, 1842, 335.) 

3/V»/'iv>ro/»t« halticuM A. Wagner, Wiegmann's Archiv fi'ir Naturgescbiehte, 
1846, 172-177 (from ' Mexico'). 

DijMjtlomyn phili'tpsli Audubon and Bachman, (Juadrupods of North Amer- 
ica, vol. Ill, 1854, plate (colored) cxxx (of Gray's type speci- 
men), and pp. 137-140 in part. 
Note. — The I), phillipsi of subsci^pient authors is composite and does 

not include this species at all. 

Type Ijocality. — The Valley of Mexico, Mexico. 

General Characters. — Tip of tail white; size, smallest of the 
species having this peculiarity (about equalin<; D. vierriamij but 
tail longer); coloration very dark, resembling D. calijornlcus. 

Jleasurnnetits. — Average of 23 adult sjx^cimens from Tlalpam and Ajusco, 
at the south end of the Valley of Mexico (mea.sured in the flesh) : Total 
length, 270 mm.; tail vertebra', 1(»8; liiml foot, 41. 

Color. — Upper parts sepia-brown, more or less suffused with 
ochraceous, and everywhere conspicuously mixed with black- 
tipped hairs ; thigh patches large, becoming dusky, and forming 
a large black patch behind and on the sides of lower leg and 
ankle, reaching upper surface of heel ; crescents at base of 
whiskers large, nearly black, and meetiuLr across nose; eyelids 
black; supraorbital spot obscured ; ui)per and lower tjiil stripes 
black, meeting along distal third, and succeeded by a short 
brush of pure white, usually measuring only 10 to 15 mm., thus 
being decidedly shorter than in any other white-tipped species. 

Cranial Characters. — Skull slightly larger than D. merriami, 
but not so large as D. callfornirns. Viewed from above, the 
pO6t-r06tral portion of the cranium is sulxjuadratc in shape, owing 
to the great breadth across the orbiUil bridges of the maxillaries, 
and the relatively slight <lcvelopmcnt of the mastoids. The 
least interobital breadth of the frontals is greater than in anv 
other species of the genus, e(iualing or exceeding the distance 
from the foramen magnum to the premolar, and considerably 

ceeding the length of the nasal bones. The tympanic capsule 

U-Bioi. Hoc. Wash., Vol. VII 1. 1893. 
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is produced anteriorly beyond the plane of the adjoining part 
of the mastoid, a condition not found in any other species ex- 
cept D. merriemiy from which it differs in shape, being narrower 
and having the greatest projection on the inferior surface, while 
that of D. merriami is bluntly rounded anteriorly. The inflated 
mastoids are both relatively and actually smaller than in any 
other species and are separated on top of the skull by at least 
3 mm. The forks of the supra-occipital enclose a broadly oval 
interparietal. The top of the skull is considerably arched both 
antero*posteriorly and transversely, the highest point being the 
middle of the fronto-parietal suture. The mandible is rather 
light and slender, and the angular processes are less strongly 
developed than in any other meipber of the genus. 

Geographic Distribution, — The Valley of Mexico and adjacent 
mountain slopes on the south, and the plains of Puebla from 
Cafiada Morelos and Esperanza north to Huamantla, Tlaxcala, 
and Perote, Vera Cruz. 

Faunal Position. — From Mr. Nelson's account of the haunts 
of this speciei^ it appears to be an inhabitant of the Transition 
Zone (or perhaps of both the Upper Sonoran and Transition), 
in which respect it agrees with the California species which it 
most closely resembles (Z>. califomiats), and differs from all 
others of the genus — the others being Lower Sonoran. 

Variatio7is in Dipodomys phillipsi. 

The area inhabited by Dipodomys phillipsi is so small that the 
characters of the species are very constant, as would be expected. 
In 28 specimens from Tlalpam and Ajusco the length of the 
white tip of the tail, beyond the black hairs that overlap its base, 
varies from 5 to 15 mm. 

The dark facial crescents and connecting band across the nose 
vary somewhat in different specimens from the same locality, 
but average much broader and blacker in those from the plains 
of Puebla than from the Valley of Mexico. 

The tail averages shortest in specimens from Perote, Vera 
Cruz (163.4 mm.), and longest in those from Huamantla, Tlaxcala 
(175 mm.). 



Dipodomys phillipsi Gray. 
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Semarh on the Aeeompanying TiMe. 

The table on the preceding page is believed to poesess certain 
advantages over the ordinary method of tabulating measure- 
ments of mammals: It presents to the eye in the brief space 
of four lines a summary of the average measurements, ratios, 
maxima and minima, and percentages of variation, by localities, 
of 61 specimens, instead of covering a number of pages with the 
detailed measurements of each individual. 

The usual object of measuring zoological specimens is to as^ 
certain one or more of tile following facts : (1) the non](ial ^ size 
of the animal ; (2) the proportions (or ration) of some of its 
parts, and (3) the limits or extremes of variation in a laige 
seties of individuals (which may be expressed both in actual 
maximum and minimum me^urements and in percentages of 
the normal). The accompanying table not only summiurizes 
this information for each locality in a single Une^ but also, by 
bringing into sharp contrast corresponding data from different 
localities, shows the amount of geographic variation in the 
species. Tables of the ordinary sort may contain the material 
from which these important &cts can be ascertained, but the 
labor of digging them out from the bewildering mass of figures 
in which they are buried is so great that it is rarely undertaken. 

i^oie on Macrocolus haltlcm Wagnei\ 

A word is necessary, perhaps, concerning the Macrocolus haltictts 
of \Vagner,t which has been' a stumbling block to naturalists 
for many years, tliough its true position was correctly indicated 
by Baird thirty-five years ago. Baird's remarks were as follows : 
**Although Wagner exi)ressly states that there were no external 
cheek })0uclies in his specimen, and that in consequence it 
could not belong to Gra3''s genus, Dipodomys, yet the coincidence 
in every other respect — skull, teeth, skeleton, and external 
form — is so very intimate as to render it almost certain that the 



^"The normal of iiny nieiisurenient is the average or mean of that inea- 
surement in a large series of adult individuals from tlie same locality. 
In preparing such tables care should be taken to exclude all immature 
and imperfect specimens. 

t S[(wrocola8 halticiiH A. Wagner, Wiegmann's Archiv. fiir Natui^sch- 
ichte, 1846, 172-177. 
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cheek pouches must have been overlooked, especially as we are 
I>articiilarly informed that the specimen was in very defective 
<*ondition as preserved in alcohol. The species was probably 
identical with that described byCJray, viz: I), phillipi iyWhinh 
appears to be the one common \n Mexico." * It should be borne 
in mind, however, that at the time Baird wrote (in 1857) all of 
the kangaroo rats were referred to DlpodomyA^ the genus Perodipns 
^containing the r)-toed species) not having been established until 
ten years later.f That Wagners animal could not have l)een a 
Perodipns is clear from the stiitement that it had only 4 toes on 
the hind foot, and by other detiiils of the original description. 
i )n the other hand, that it Wius a true 4-toed Dipodnmym is shown by 
AVagner's original description, whicli includes a detailed account, 
with measurements of the skull and skeleton ; J by his drawing 
of the skeleton (natural size), published a little later,5^ and by his 
drawings of the teeth, contiiined in the supplement to Schreber's 
Saugthiere (tab. 289, K.). 

The genus being disposed of, the specic^s now comes up for 
iletermi nation. The fact that Baird referred it to D. phillipffi of 
Ciray, in which he was fi)llowcd by ('ones, is of no weight, since 
lK>th of these authors included under this head not onlv several 
very distinct species, but also si)ecies belonging to both genera. 
Nothing is known of the source of the specimen save that it came 
from Mexico. Three species of the genus are now known to 
inhabit Mexico, namely, D. phillipxi, D. spertahilU, and D. nier- 
riami. D. fq^ectabiUs may be at once eliminated because of its 
much larger size, leaving only I). phiUipsi an<l I), mrrriami be- 
tween which to choose. Wairners !ncasurcment,s of the skull 
and skeleton give a total length of 2()9 mm. and a length of tiiil 
vertebra.* of 168. His external measurements of the bodv an<l 
tail added together make a total of 271) mm., an excess of 10 mm. 
over the length of the skeleton, as usual when the body and 
tail are measured separately, the length of the body overlapping 
the point from which the tail measurenicnt begins. Allowing 

* Baird, Mammals of North Ainerii*a, 1^57, 401). 

tFitzinger, SitzungslHjr. nmth.-iiat. ohi.«M% K. Akinl. Wi.^s. Wien, i.vi, 
1867. 12«. 

X Mncrtfcolus hiltinm A. Wagner, Wicgiiuinirs Art-hiv. fiir Natnrge«*li- 
ichto, 1846, 172-177. 

i Beitrage zur KenntnisM <ler Siiugethiere .\im'rikas, II Abtli., 1848, :J1*.) 
and 332, pi. vii (Abhandl. d. II, CI. d. k. Ak. Wisn V, m. 11). 
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1 mm. for the thickness of the skin over the end of the nose, 
the measurements given by Wagner for the skeleton of his 
MaerocolushaUicus (converted into millimeters) are : Total length, 
270 ; tail vertebra, 168 ; hind foot, 39.5. The averages of 23 
adult specimens of J>tpodomy« phiUipai collected in the Valley 
of Mexico by Mr. E. W. Nelson are : Total lenj^h, 270 ; tail 
vertebrse, 168 ; hind foot, 41.1, the agreement being surprising. 
The measurements and description of the skull and skeleton 
also agree with those of 2). phiUipsi and not with /). merriami or 
any other species. The number of tail vertebrse is stated by 
Wagner to.be 31. In two skeletons from Tlalpam the number 
^ is 32. No other species of Dipodomys is known to have more 
than 29,. and no species of Perodipua more than 28. Further- 
more, if additional evidence is needed, the drawing of the skull 
shows conclusively (if even approximately .correct) that the 
animal is D. phiUipsi, the interorbital breadth of the frontals 
being considerably greater than in any other species, and the 
mastoids being only slightly developed for a Dipodomys^ the 
consequent breadth of the cranium across the mastoids but 
slightly exceeding the breadth across the maxillary bridges of 
the orbits. ^- 

It has been shown by the process of elimination that Wagner's 
animal could not belong to any known species other than 
Dipoflomys phillipsi ; and it has been shown by direct compari- 
son of his description with duplicate types of the latter species 
that it does agree with this species in every particular. It seems 
safe to infer, therefore, that Macrocolus haltiais of Wagner is 
Dipodomys phillipsi of Gray. 
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I. — Stratigraphic Position of thk Caprina Limkstonk Bkds 

IN THK CoMANCHK SkUIKS. 

About midway in the column composing the Comanche series 
or Ixjwer Cretiiceous of Texas, and C(Histitutin;r the upperniost 
member of the Fredericksbur>( division (Comanche I*cak <rroup 
of Shumard in part), there is a peculiar ^roup of strata known 
art the Caprina limestone of Shumanl.^- 

Dr. Shumard placed the l>e<l in the Cpper CretaccM^is, at the 
very U>p of the whole of tlie fifteen or mon* sul)divisions of tli^ 

♦ FirMt Annual ReiK)rt Texas State <Jeolo^i('al Survey, Austin, isso 'ss, 
pp. Pi4-126. 

14- Bim^ fktr. Waph .. V»i,. VIII. Ihm. CjT) 
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two great .formations of Texas, instead of in the middle of 
the lower series, where it belongs. His original description of it 
is as follows : 

Oaprina Limestone,— Tim is the uppermost reoognixed member of the 
series and, although of no great thickness, has a somewhat extended 
geographical range. It is a yellowish-white limestone, sometimes of a 
finely granular texture and sometimes made up of n^her coarse, subcrys- 
talline grains, cemented with a chalky paste. It generally occurs in thick 
massive beds, and is capable of withstanding the action of the weather to 
a greater extent than most of the members of the* Cretaceous system. 
This formation is usually found capping the highest elevations, and its 
presence may be nearly always recognized, even at a distance, by the 
peculiar flat-topped and castellated appearance it imparts to the hills. 
According to Dr. Riddell, it is finely disp]a3red along the bluCb of Braioe 
river in Bosque, McLennan, and Hill counties ; also along the Leon and 
Bosque rivers. The summits of the remarkable elevation known as 
Comanche peak, in Johnson county, and that of Shovel mountain, in 
Burnet county, consist of this rock. The fossils are chiefly Caprina, 
Cytherea, and Ammonites of undetermined species. (Trans. St. Louis 
Acad. Science, vol. i, 1860, pp. 583-584.) 

In a previous paperthe writer has described the Caprina lime- 
stone substantially as follows : 

The Caprina Limestone. — Without any serious stratigraphic break in 
the chalky Ihnestones the abundant Comanche Peak fauna disappears 
and there continue 300 feet, more or less, of chalks and chalky lime- 
stones of Varying degrees of consistency, from a puKerulent condition to 
firm limestones, which seem to be a secondary condition of the clialk 
produced by superficial hardening. These hard layers form the table 
rock of the buttes and mestis of the extensive Grand Pmirie region and 
are exposed in the river bluff's between Austin and Mount Bonnell, on 
the Colorado, where the chalk has been more or less hardened into firm 
limestones by the local metamorphism accompanying faulting. The 
lime-kilns and quarries immediately west of Austin are all located on 
this subdivision. 

Accompanying these chalks and chalky limestones are well defined 
layers of e.xquisfte fiint nodules, ocxnipying apparently persistent horizons 
in localities. The flint nodules are oval and k idney -shaped^ i-unging in 
size from that of a walnut to about two feet in diameter. Kxteriorly 
they are chalky white, resembling in general character the flint nodules 
of the English chalk clifls. Interiorly they are of various shades of 
color, from light opalescent to black, sometimes showing a bandetl struc- 
Uire. These flint nodules are beautifully displayed in sUn in the Deep 
Kddy canyon of the ('olorado, above Austin, where they can be seen 
occupying three distinct belts in the white chalky limestones. 

Where these chalky limestones form the basis of extensive plateaus, 
such as the remnants of the Grand Prairie west and southwest of Austin, 
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the flints are left in great (luantities as a rettidunin of tlie softer chalkH 
(whirhare more readily decomposed into soils and waslied away), and 
tliey cover large areaH of country. They have also been transported 
eastwanl in past geologic times ))y marine and river action, and are dia- 
tri^Hited over large areas along the margin of the Black Prairie region as 
a i>art of the Post-Cretaceous gravels of that region. In some of these 
fiinti; nMnarkahle decom|K)sition is exhibited, the products being geode- 
like ("avities lined with ipiartz-crystals ami pulverulent substance. 

Tliesc are the only flint horizons, so fur, at least, as is known to the 
writer, in the whole of the immense Cretiiceous defM^sit'^ of the Tnited 
States. They occur about the mid«lle of the I.(<>wer Cretaceous series 
inste:i<l of at the top of the Upper stiries, as in England. It was from 
tin's*? flint« that the ancient ancl modern Indians made their flint imple- 
ments, and the ease of their lithologic identity will Ik? of value to the 
until ro|)ologist in tracing the extent of the intercourse and <lepredations 
of former Indian tribes inhabiting this region. Occasionally the flints, 
ea*j»ecially an ofmlesc^ent variety in Comanche county, i>ossess nuclei in 
the shai>e of fossils, usually Hequieuia. 

The decomposition of these tlints and of the adjacent limestones has 
prothiced some peculiar and unique effects in the rocks and lan<lscai)e of 
tbe region, the silica r(»placing the calcium carbonate an<l leaving as a 
remnant a i.>ecuHar j)orous aivernous rock, usually of a deep-red color 
from the hydration of the iron pyrites into limonite, compos<*<l of the 
i<ilice<iU8 pseudomorphs of fossil RmliHtiH and <ither shells, the interstitial 
H|xioetj glittering with minute (piartz crystals which line them. 

Immediately west of Austin, along the downthrow of the great Ponnell 
fiiiilt in the blufls of the Colorado, another peculiar transformation takes 
place in the Caprina limestone. Occasional red decomin^sing s|M)ts c»ccur 
in the massive white chalky limestones. ITpon closer examination the 
apiMirently non-fo.ssilifenms limestone is seen to be undergoing <lecomiH> 
sition into a dry pulvemlent inrtorescen<"e, and as a R'siduum thert* re- 
inains a <lry red dust containing exquisitely preserved calcite pst-udo- 
morplM of many rart^ fossil**, such as recently clescri)M»d by U«x.*mer ami 
White, the occurrence of which I have locate<l in this horizon. 

Traces of the following economic products have been dis<'ovenMl : Pot- 
ash, salt, strontianite, anhydrite, epsom sjdts. gypsum, and g^>ld, but in 
«|iiantities as yet unknown. 

At Austin a fault of about 7oO feet ilownthrow has broken this lime- 
stone division into two <iifrerent an^is, and hitherto confused its meitsure- 
ment. 

Tlie limestones arc more resistant to erosion than the over 
and under lying strata, an<l hen<-e form the suminit scarps and 
ine«is of the peculiar buttes and divides in Hood, ('()nian(rhc, 
Hamilton, Bosque, Corvidl, f.ainiKtsas, an<l other counties t)f 
the Grand Prairie regions of ('(Mitral Tijxas. It also occurs as 
the surface of extensive prairie regions in western Williamson 
^anty. It also caps the sunnnit of the Jehosapliat i)lateau in 
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' northweetem Travis county, and ibe Edwards plateau to the 
south, where its surfieice outcrops, owing to rain sculpture, is 
weathered into extensive fields of " Karrenfelder *' or miniature 
mountains. .' 

The limitations of this group of strata have not been finally 
determined, but it should include as its upper members the 
Austin marble (the Upper Caprotina limestone and the litho- 
graphic flags of my local Austin section). No abrupt break is 
evident between these and the underlying beds which contain 
the Comanche Peak &una of Shumard (Die Kriedebildungen 
bei Fredericksburg of Roemer). The detail of these beds at 
Austin have been given by Mr. J. A. Taff (wlio made the section 
under my supervision) in the Third Annual Report of the Texas 
G^liDgical Survey. 

Stratigraphically the Ckprina limestone represents the culmi- 
nation of the subsidence that progressed during the Comanche 
epoch. 

Paleontologically the Caprina limestone beds are of the great- 
est interest, for in them we have the development of the aber- 
rant Chamidw and Rudi^ea of this country. They contain all 
the species of these £Bmiiliee known to occur in the Cretaceous of 
the United States, with the two exceptions of the Caprotina-like 
CoraUiochavm of California and the large Radiolites austinensis' 
like forms so common in the ecjuivalents of the Colorado group 
of the Upper Cretaceous in the Alabama, Texas, and Colorado 
regions. As it is clearly and distinctly overlain by the whole of 
the Washita division which corresponds to the Gault of Europe, 
as will be later shown by the writer, and is above the well- 
defined beds of the Trinity and Lower Fredericksburg division, 
it affords an important landmark in tracing the progress of 
marine life on this side of the ocean. 

« 

II. — Characteristic Fossils. 

The fauna of the Caprina limestone has been little understood, 
owing to the unfortunate fact that many of its fossils have been 
attributed to other horizons. Shumard* included the Lower 
C'aprotina limestone of the Trinity division in Hood county 
with the Caprotina limestone of the Caprina beds, and through- 
out his valuable literature one fails to find an}^ distinction be- 
tween them. A few years since my friend, Mr. George Stolley, 

* Loc. cit., p. 584. 
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discovered a fauna in what is now known to be the Caprina 
linier^tone in the blutt's of the Colorado, a few milos west of 
Austin. Not knowing the horizon of these beds, he sent them to 
Dr. C. A. White, of the United States Geological Survey, and 
Dr. Ferdinand Uocmer, at Brcslau. Dr. White described sev- 
end of the forms of aberrant Chamidn^ but owing to the lack of 
jjtratigrajdiic particulars he refrained from publishing any age 
conclusions.* Dr. Rocmer published f beautiful illustrations of 
these fossils and described them with his accustomed skill, but 
at that time, not knowing the comprehensive character of the 
be<ls in the immediate vicinitv of Austin and probablv deceived 
by the lithologic resemblance of the matrix, he erroneously con- 
cluilcl that they came from the Austin chalk (Niobrara) of the 
Tjiper Cretaceous. His conclusions that the Austin chalk from 
which he supposed these fossils to have come was of Turonien 
a<re was undoubtedly correct. The Austin chalk abounds in 
many other species which justify such a conclusion, but not one 
of thc*se species later described warranted such a conclusion, 
nor did they come from that horizon. The writ^^r regrets that 
he is unable here to republish Dr. Uoemer's excellent figures 
and descriptions of this fauna. 

The following is a list of the species which I have observeil 
from the Rudistes horizon in the Caj)rina limestone beds at Aus- 
tin, Texas : 

Panismilid fUtdinfU'^is Uoemer. 
Plrnrocora iexnim Koemer. 
Plenntcoi'd cn(deHceiii< Roenn^r. 
CliuhfphylUn furriffni Roemer. 
(hflitfiinilia aiiwrlcunfi Rocukt. 
l{nlfHy}vii< Rocmer. 
Pateda or PdeohiA (? ). 
Chryst>»tnm(i. 

Ifelicocnjptitj* or Adeorhi.i. 
Zhiph in us ( Od/insfo ma). 
Scrinea nudinfunis Roinncr. 
Scrinea odtrispini Koemer. 



• Bulletin 4, U..*^. Geologicjd Survey, on Mesozoir fossils, hy C A. Wliitr, 
WaHhington, 1884. 

t PaleontologiHclie A1)lian<lhingen Horausgejieheii von W. Hanies und 
E. Kayeer, Vicrter I^n<l. Heft 4. re]>er eine Dnrcli <lif Hiu'ufi^'keit 
Hipimritcn-Artiger Chainiden Ausiav.eichneto Fjiuim <1«t (>l)ertnronen 
Kieide von Texas von Ferdinand Koemer. Mit ,] Tafeln. Berlin, 1888. 
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Nerinea subtda Roemer. 
Olauconia (?). 

CerUhinm oblUeratO'granosum Roemer. 
CkrUhium ausUnendB Roemer. 
JVodiMs texanus Roemer. 
Solarium planorbi^ Roemer. 
NcUiea (Amauropm) aveUana Roemer. 
Reqmenia patagiata Ch. A. White. 
Monopleura marcida Ch. A. White. 
Mon^fdeura pinguvscula Ch. A. White. 
Lucina acute-lineolata Roemer. 
Reqmenia patagiaki Ch. A. White. 

The following forms have a more general occurrence : 

Osirea munsnni sp. nov. 
RadiolUes texana Roemer. 

" davicboni sp. nov. 
Requienia texana Roemer. 
IcbJlhyosarcolitheB angme Roemer. 
Monopleura marcida Ch. A. White. 
Ammonites (Buchiceraa) pedemalie von Buch. 

(Schloenbachia) acute-carniatus von Buch. 



u 



In addition to the foregoing numerous species have been 
described under the generic name of Caprimij owing to the occur- 
rence in immense quantities of a fossil supposed to have belonge<i 
to that genus. These fossils, however, are usually imperfectly 
preserved, but it can now be said with assurance that none of 
them belong to that genus, but are mostly IchthyosarcoliUws or 
Radiolites. All of the so-called Caprinas heretofore described 
from Texas come from this horizon. 

Most of the Austin species occur in the bluffs of the south 
bank of the Colorado and Barton creek, just west of Austin, as 
beautifully preserved calcite pseud omorphs. Usually the lime- 
stone is very barren of all fossils exce})t the Rudistes and Chmnida', 

Other aberrant Ch<imidw and Rudistes from the Texas C'reta- 
ceous have long been known, but their exact stratigraphic range 
has not been clearly stated. With the exception of Radiolitejf 
davidsoni herein described, the stratigraphic occurrence of all the 
species was unknown to their authors when they described them. 
Many were described from imperfect specimens, and all the 
writers previous to Dr. White's valuable contribution expressed 
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sfrioiis (lnu]»t.s as to the triui jreneric position of the forms. It 
ciiii now he aaicl that, with the singh? exce})tioii of Rndiolites 
a*t^(inenxh, all of these forms in Texas come from the Ca|)rina 
limej?tone. The followinj^ is a list of the forms thus far descrihed : 

Chamid.i:. 
nirpra>< (?) Uoemer. 

liffjuienia bicornU Meek, 1870. F'ort T>anca8ter, Texas. 

]niiayiaia White, 1884. Near Austin, Texas. 

" texana Roem., 18r)2 ; White, 1884. Near Austin, Texas. 

Highlands between New Braunfels and Fredericks- 

burj?. Marcou, 1858, reports this form at " Comet 

creek, on left bank of the False Washita." 

Motwpii'fira nxnnudu White, 1884. Near Austin, Texas. 

" Sfibtriquctra Uoem., 1802. Valley of San Saba and 

upper arm of Pedernales river. 

pinf/it/srnla Whit(j, 1884. Near Austin, Texas. 

iexana Roem., 1852. 

IrhihijonfircoUthcii (iniffiis Roem., 1888, Barton creek, west of Austin. 

if) (Ciiprhui) craMniJihra Roem., 1849, 1852. 

{f) {Capri lift) (fiiadnlnpcr Roem., 1849, 18.52. 

{f){(hprinn) planata Con., 1855. Oak creek, 

near Pecos, Texas. 

( f) ( CnpriiKi) ore i den tails Co n . , 1 8.55 , 1 857 . Pec( )S 

' river near mouth. (A. Schott.) 

" C^) (Caprina) iexana Roem., 1849. 

Ptagioptychns (f) cordatns Roem., 1888. 

RndhMteH (IlippnriteH) texamt^i Roem., 1849, 1852. 
•* dnvidiumi sp. no v. 









All of the above s})ecies occur in the Ca}»rina limestcme. 
RudioUteH auMinensh Roemer, is the onlv other form fn»m the 
T«*xa« Cretaceous. It occurs in the .Vustin chalk, and is so 
nulimlly different in every aspect that it hardly belon^rs in the 
t^me group with the lower forms. With the ex(c}»tion of J/o- 
uofflntrfi and Iteqalenia^ which ranjre downward into tin* Trinity 
Division, all the other ^renera occur only in thc^ Caprina lime- 
Kt4>ne. ap|)earing su<ldcnly upon the scene with thesi- beds and 
completely vanishinjr thereafter. 

Sadidites texanm Roemer, which comes from the Caprina 
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limestone, waa refrrrud tii the giums Mippurites by Rot-mur,* 
Hlthoufjh upyii R'!ii1iiig his (loaoripUon as originally pubHsliod 
it will be Been tliut ho dintinctly stated that it was exceetliugly 
doubtful whether tins form belonffe*! to Rndioliles or HippttriteJi. 
The name Hijqtvrhes, however, hiw gone forth in literature, and, 
inasmuch as this genua is a characteristic form of the tljijicr 
Cretaceous of Euroiie, its eujiposetl occnrrencu in the I^ower 
Cretaceous of Texas has been the greatest obstacle to man in 
accepting the lower position of the Cloniancha Series. I am now 
pre|Hired to stsite that there is not a single Hippnritfjif in uither 
the Lower or Upper Cretaceous of Texas, and that thin unfortu-j 
natb injpreasion should no longer prevail. ■ 

III. — AOE OV THK OxPUIN.i LlMKSTONK, ' 

Tlie writer does not feel prepared to se]>arate the.t^aprina 
liinestflne from the rumainderof the FrednrickabuT; Diviaion 
as a unit for the disciission of homotaxy, and in the following 
remarks it ahould be rcnibuibercd that the bods arc stratigraph- > 
ifuilly related. 

Dr. Fred. Hoemer, in his claseical monograph of the Kreidubil- 
dungen von Texas, placed the beils which arc now known to be 
the Caprina limestone at the very top of the Texaa Cretaceous 
and referred them to the Scnonien. Forty years later he un- 
knowingly described more of the fauna from the siune beds and 
placed them in the Turonien.J In earlier writiuKS I§ have 
ahown the erroneous impression under which Dr. Itoemer thus 
placed these beds, and that inatead of occurring above his Tu- 
ronien (Austin chalk beds) they arc atratigraphically below 
them, and hence could not be Senonien. 

Shumard, who first defined and ap]>lied the present name to 
the beds whose fossils had been described in part by Roemcr, 
alao failed to discover the true stratigraphic position, and like- 
wise placed them at the top of the Texas Cretaceous.] | 

• Kreide, von Texas, p. 7(i. 

t In the Tliinl Annual HciMirt of the Texas (ieologitul Survey a 8|ieoiea 
ia mentioned by name only an " Hijipuritn JloMJnIti b|i. nov." frani the 
Caprina limestone. No ilexcription whatever liap been thriven of this 
form. From llie writer's fnmiihirity with the si>ecimens in the Texas 
collection he thinks it probable that it must be a Itailiolites. 

t I'aleontulogische abhandlungen. 

i Am. Journ. Sei., vol. xxxvii, IKSfl, pji. 318-:{lt!. Ibid, April, 1H03. 

ILoccit. 
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Tlic writer has rej)eate<ily nhown that tlie strati|:raj)]nc posi- 
tion of the he<l8 was in the miclclle of the T.ower Cretiiceous or 
('(unanche series instead of at the top of the Tpper, as helieved 
l»v PuKJiner and Shuniard, and hence, asi<le from the paleon- 
toliH^nc evidence, he wouM assign these ]>eds to a still lower 
horizon, proha!)ly the Uppermost Neoconiian, or Transitional 
NnKoinian-( fault, for the following reasons: 

1. Tile fauna does not contain a single characteristic genus or 
j*j)C<'ies of heds of higher position. 

'1. The he<ls oi*cur innnediatelv heneath the Washita Divis- 
ion. which contain numerous species resemhling those of the 
<iault of Europe. 

•5. The heds hear a remarkahle paleontologic and stratigraphic 
nsiMnliJance to the Rt^iuienia Limestone heds of Fnincc and th(^ 
J^panish Peninsula, where similar limestones, with Jiadiolltnt uml 
lif'fl'ncii'ui, ahound in the Upper Neocomian. 

IV. — T)F:scKn»Tiox of Si»KriF>«. 

Ostrea mansoni np. nov. 

Plate XII. 

^'^>ni|>an» O. ./oaw.T Choffat. Recueil do Monojn^pliicH StnttigraphiqiioH 
>ur h* Systeiiie Cn'tacique du Portupil, i>ar Paul Cholfat. Lislx>ii, isso, 
l».:^. plate 1, fljrs. 1-7. 

Very thin and tlat ; elongately suh-triangulate and marked 
l»y niany well define<l radiating rihs: the pallial extremity 
r*mn»le<l; heak more or less acuminate and slightly deflected, 
an<l evidently slightly attached; the inferior valve slightly con- 
cave, nearly rtat, and showing near its heak an area of attach- 
nient. The larger valve flatlv convexed and oidv sli«ditlv 
l'*nferthan the lower; the ornamentation of hoth valves is sim- 
dar. and as remarked hy Uhofliit in his de.^eription of ()sirra 
'f*finn' Q, very similar form trom Portugal, the two valves pn-sent 
i*'^ appearance as if they had heeii plieated togi-tlnT, the one 
"!*<'» the other. Each ."^hell is v«:rv thin, and the livintr sjijiet; 
small. When c1os(m1 together the thiekness of hoth valves is 
harcjly one-twentieth the length of the «^1h11. 

Tlie finely fluted rihs are slightly sinu<nH, rontinuous fmin 
•>eak t4) ha»e or sometim<*s hifureated. alternating with short ril»s 
extending only halfway from hase. This is es|»eeially true u|M>n 
the lower valve. This sjiecies is easily <listinguislial»Ie t'nMii all 
the otlier North American ovsters hv its extreme ilatness an(l 
thinness. 

U-BuM. Soc Wash., Vol. VIII. 1^93. 
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I have observed only a few specimens. Tliese occur with 
great scarcity in the Caprina limestone, in association with 
Radiolites davidsoni at Belton and near Austin. The species is 
named in honor of Mr. T. V. Munson, of Denison, Texas. 

This species resembles in general form the excellent figures of 
0. Joanm ChoflTat, from the Cretaceous of Portugal. 

Radiolitea daTidaoni sp. nov. 
Plate XIII, 

Description of Figured Specimen. — Very elongate, measuring over 
40 centimeters ; slightly flaring at larger end and gently tapering 
to small extremity ; somewhat sinuous, pointed, and attached 
at lower end ; exterior sur&ce strongly marked by longitudinal 
ribs arid grooves, as follows : Two especially broad and conspic- 
uous grooves extending the entire length of the shell on oppo- 
site side to that shown in large figure, but seen in small s^^ent 
and end view. These are accompanied by two lai^e corre- 
sponding oblate ribs and a sharp, angular carina. These two 
grooves, ribs, and carina occupy one of the sides of the sub- 
triangular circumference. The carina is very, prominent and 
sharp, and extends from the smaller end to within about ten 
centimeters of the large extremity, where it becomes exfoliated 
and deflected like a mantle over and across the large ribs and 
grooves. This carina forms the upper margin of the large 
figure, and the angles seen in the cross-sections, and is opposite 
the smaller angle of the semi-lunate interior. It is bordered 
upon one side hy one of the major grooves above described 
and upon the other by tlie somewhat flattened face shown in 
the figure of larger cross-section, on Plate XIII. The remaining 
two-thirds of the surface of the shell is marked by about fifteen 
small linear ril)s, separated hy wide, slightly concave depres- 
sions. Interior of shell a hollow cavity sul)pyriform or semilu- 
nate in cross-section, and marked l)y a few widely separated 
concave j)artitions occurring at intervals of three to five centi- 
meters. Opposite the left hand major groove there is a slight 
I>r(»jc(rtion extending the length of the interior which makes a 
narrow sinus in the casts when found. The interior is usually 
filled with calcite crystals. 

Shell, irregularly thick, varying from three-quarters to one- 
half centimeter in different j)arts of the circumference. Outer 
surface is very smooth between the flutings and marked by fine 
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crosd-striu', which are the exterior terminals of the circum- 
Bcribant septie of the honeycomheti strueture. The shell is 
comjiosod of two layers (see fig. 1). Tlie outer one (n) is very 
thick ant) eonstitiiteii must of the substance and has a fine cellu- 
lar honeyeonihe<l structure. Ci'lls very minute and rectangular 
in cros.t-Bection and ]iroducod hy the intersection of the concen- 
tric and vertical laniinir. The imbricate concentric lamina? are 
arranged in successive layers divci^ing upward from the interior 
layer of the shell. The interior shell ('') is thin and very [loorly 
presened, l)eiiig largely replaced by calcitc crystals. 




vjilvi-; '.,s|«i,->. ..luv .Krupicl liy iiim-r ^l.fll of 
Rime: ''. A cnnHs-w(>|>liitii of iiiliTior citvity; '/, lusl i-liiiiiiIxT of itit<Ti<>r 
iMvily ; r' r", culcillrci un^ii, miirkiiiii (iD^itiim nf llir (luiwuliir iiih)|iliyHiH 
of iilijHT vh1vi>; /, -iiiiill fniv'iiicTil nf n|)[>iT viilvfr ; /', Hji-liun nf outer iilpj 
<>f Hpo[>Iiyr:i:< : '/. iiiiili'ti-riiiincil fni^rtii'iil. 

The openin- of th.. shell is .■..iMp..scd <.f the thin interior 
shell and a few buvrs uf llie i-xleri..r sli,.!!. M..st of the con- 
ccntrii- laminii- i.f \hv latti-r frrudnally disappear hcft)re reai-hing 
this termination. Tlie dw.^Iliii- .■hambcr is about one and one- 
half centimet.Ts d.'c].. and the details of its structure foniewliat 
runcealed by the lilled-in matrix. \ lontriludinaj s.^tioii of llie 
large extremity lii^. 1) givt's ni) detail of the anatomy of the 
living chandar, but gives soniu light on the u|)per valve. 



Oatrea munaoni ep. nor. 



Three figares showing one view of an adult foini M>d 
mediam^ced Bi)erimeii. The older specinien shows Imrger 
expOBint; portion of lower v&lve at pallial maiyin. Both ^idl 
smaller Bpccimcii are shown, the smaller valve at the iipjwr right-haiul 
"corner of the plate and the larger vulve at the lower left-hand 
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Plate XIII. 

Radiolitos davidsoni Bp. no v. 

The illustrations show an elonjr<itedsiHHMnuMi with details of its 
structure. In the lower rij;ht-liand corner is a (iujure showing t 
main sutures, whidi extend the entire U»n^tli of llie sliell, hut 
seen in the larjr*' ilhistriition. In tlic lowor Icft-liand corner is 
view of the ^s|H•(MllR•n fi«^uriMl. Tht* ohjcct in tlie upper ri^rht-ha 
tion of thih' ti^nri" is a fra«rnu'nt of tiie broken upper valve. 
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TWO NKW WOOD RATS FROM THE PLATEAU REGION 
OF ARIZONA {yEOTO}fA riXETORfWfAyi) X. ARIZON.f:) 

With Rkmarks on thk Vauditv of thk CfENus Tkonoma of 

Gray. 

BY C. HART MEHUIAM, M. I). 



The two new mammals herein deserihejl are of unusual inter- 
est, not only because tliev are verv distinct from anv heretofore 
rtH-ojrnized, l)ut also because tlicv inhai>it a re;j:ion that has ])een 
j»retty thoroughly explored durinj^ tlie past few years, and 
from which an unusually hir^c numl)cr of mammals have been 
already describe*!.* 

One of the new species (A', nnzonn) p^^<ents a remarkable 
i-ombination of the external characters of the bushv-tailed wood 
rsit* (jrenus Teonoma of Gray) with the cranial characters of the 
round-tailed species (Xentoinn j»r(>j)er). The other ( X. jtiitHormu), 
is a round-tailed specitjs allied to the A', r^'-w'/y^'w jrroup of Gali- 
fitrnia. Incidentally, the studv of X. nr'rjimt led t(> the discovery 
of an important (rharactcr that starves to distinguish Tntunwn 
from XmOmifi. 



* No le«Ji than twenty new siK?ries :ind subs|K'i'i<*s wit** ilis^'ovored in 
ijiy bioU>gical 8ur\'ey of the Sun Fr,uu-is<'o MiMii»tain rejrion in Arizona 
in ISSII (see N. Am. Fauna, No. .'>. .S>pt , lS<»)i ; and othei-s Ikivl* Ih-hmi do- 
ifcribcd from the aaniie g«»nenil region hy Dr. Kdj^ur A. .Mearns and Dr. J. 
A. Allen. 

16— Biofc. Boc. WAtu., VuL. y III, 18'j:i. (h») 
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If •otoma arisonik sp. hot. 

Type fh>m Kxamb CaAoh, Apachb ofAvrti Abxxoka. No. Utl 9 ad. 
Merriam oolkction. Oolleeted by J. Sullivan May 21, 18M 

General Oharaeterfi. — ^Tail btuihy as in Neoioma cineree^ but xiar- 
rower ; animal similar to N. einerea in general appearance, but 
smaller, and agreeing with the round-tailed species in important 
cranial characters. Ears large, measuring about 34 mm. from 
anterior bas^; whiskers long and coane, reaching shoulders. 
Total length about 366 mm. ; hind foot about 3$ mm. (in an 
old male from the same locality the hind foot measures 89 mm.). 
Except for its superficial resemblance to K cmerea^ this animal- 
needs no comparison with any known species. 

Color. — ^Upper parts everywhere ^bright ochraceous-buff, mod- 
erately mixed With black-tipped hairs; under parts and feet 
pure white. .Tail bicolor: grayish brown above^ white below. 

Cranial and Denial CAorocters.^— Skull smaller and much shorter 
than that of N. einerea^ with shorter nasals and' nasal branches 
of premaxiliaries, and larger and much more inflated audital 
bullse. The most important cranial character, however, con- 
trasted with N. einerea^ is the presence of a broad slit-like open- 
ing on each side of the presphenoid and anterior third of Uie 
basisphenoid, as in the round-tailed species generally. In the 
bushy-tailed X. clncrca this slit is completely closed by the as- 
cending wings of the j)alatine bones. The molar teeth are 
actually as large as and relatively larger than in N, einerea. 
The enamel pattern of the last upper molar is a nearly perfect 
trefoil, thougli the posterior reentrant angle on the outer side is 
shallower than the anterior. 

Variation. — The males are considerably larger than the females, 
and the young are gray in color, as usual in the genus. The 
Keams Canon s|)ecimens are very uniform in color. An imma- 
ture male from Tres Piedras, Taos County, New Mexico, collected 
l)y J. Alden Loring July 4, 1892 (No. 53016, United States Na- 
tional Museum, Department of Agriculture collection), has the 
upj)or parts gray, tinged with buffy-ochraceous, and the white 
of the under j)arts clouded posteriorly from the plumbeous of 
the under fur. A specimen from Fort Wingate, New Mexico, 
(H)llc(ted hy Dr. H.W. Shufeldt (No. 3858 ^ , Merriam collection) 
is a little older, but evidently not adult. It has the up])er parts 
more strongly suffused with i)ale ochraceous and the belly white. 
Its tail is less bushy than any of the other specimens examined. 
A young-adult female, collected at Winslow, Arizona, by Clark 
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P. Streator (No. 58517, United States National Museum, Depart- 
ment of Agriculture collection) has the under parts stained a 
<leep salmon pink from the soil. This color washes out, leaving 
the helly pure white as in the Keams Canon 8j)ecimen8. 

(iengrnphic DiMrihniinn a)i(l Fufnuil Position. — Xe(d()ma arizome 
inhabib* the Tusayan or Moki district in eastern Arizona, and 
a<ljacent parts of the Painted Desert on the west, and New Mexico 
on tlie ejist. In all, eleven specimens have been examined : 
eight from the Moki country, one from Winslow in the Painted 
Desert, one from Tres Piedras in northern New Mexico, and one 
from Fort Wingate, near the western border of New^ Mexico, 
llie species evidently belongs to the I'pper Sonoran zone. 

Neotoma pinetorum np. nov. 

Tyjx* from San FiiAxnsro Mointain, Arizona. No. lltil ?ttd. United 
.States National Miwjeuin, I)cj)artment of A^riiultnre colkHtion. Collected 
by Vernon Bailey August 16, 18S0 (original nunilx;r, .'Mki). 

Mt^aMurannitM of Tt/fkf Spinnw.n (taken in flesh). — Total len<Erth, 355; tail 
vertt4»ra', 103 ; hind foot, 37 ; ear from anterior bat^e, 25 (mciu«ured in dry 
t«kin). A vera^ meiif*urements of four adult sjweimcns — total length, 3I>2 ; 
tail vertebte, \iWt\ hind foot, 30.7. 

General Character}^. — Similar to X.ffmripes from southern Cali- 
fornia, but aVera*riu^ slij^htly smaller ; tail, ears, and hind feet 
shorter: tail more hairy ; hind feet pure white [not clouded with 
du.sky as in .V. ////f<v'y/rx] ; back more strongly suffused with ful- 
vous; whi.skers lon<r, rea(thing shoulders. 

Color. — rpper parts fulvt)us, strongly mixed with black-tipped 
hairs; face from nose to above eyes gray, slightly grizzled, color 
of upper parts stopping at (or above) wrists and at ankles ; 
under parts and feet white; tail shar|)ly l»icolor, above blackish, 
below white. Other specimens are less strongly fulvous, and the 
young are gray. 

Cranial and Dental C/iarnr(rr-'<. — Skull similar to that of the 
S4»uthern form of X.Jn>{ripfs\n\t broader; brain case broaclerand 
.•shorter; palate and intcr-|»terygoid fossa longer; teeth larger 
(both molars and incisors'. 

General Rnnarks. — In my rejiort on the mammals of San Fran- 
eisco Mountain, .\rizona, I referred the wood rat of the region to 
XetAomn inexicana of I>aird.^' At that time no typical specimens 
of mrfimna were availal)le for comparison. Since then, however) 
14 sjHJcimcns have been secured from the type hK-ality. Chi- 
huahua city, Mexico. 

* North Am. Fauna, No. 3, .*^ept., 1S90, p. 07, pi. x, figs. 5-8 tskull). 
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On reexamikiing the specimens from San Francisco Mountain 
and comparing them with the duplicate types of N.mexicana 
they are found to be widely dissimilar, not only in external 
appean^nce, but also in cranial and dental characters. Singularly 
enough, the new species resembles K fuscipes of California much 
more closely than mexicana. It is an inhabitant of the pine belt 
at the base of the mountain, and therefore belongs to the Transi- 
tion zone. Its range probably meets that of N. mexicanciy which 
inhabits the adjacent Painted Desert on the east and the Grand 
CaHon of the Colorado on the north. The avenue by which its 
ancestors originally reached the pine plateau region of Arizona 
becomes a geographic problem of no little interest. Its nearest 
ally, the southern form of K fuacipes^ is closely restricted to 
California, and no member of the fuacipea group has ever been 
reported from^the Rocky Mountain region. 

Remarks on the Validity of the Genua Teofwnui oj Oray, 

In 1843 J. E. Gray separated the bushy-tailed wood rats gene]^ 
ically from the round-tailed species under the name TeonomaJ^ 
In this arrangement he was followed by Fitzinger in 1867t, but 
not by other writers. The only character ever assigned the genus 

Teonoma, so far as I have l)een able to ascertain, is its bushy tail, 
in contradistinction to the short-haired terete tail of Ncotonia 
proper. I take pleasure, therefore, in calling attention to an im- 
portant cranial character which seems to have been overlooked. 
In the skulls of the round-tailed wood rats there is a long open 
slit on each side of the presphenoid and anterior third of tlie 
basisphenoid. These openings may be designated the ^pheiw- 
palatine vanutka. In the bushy-tailed species (Neotonm cinerea 
and N. clncrea oaddc ntalis) these vacuities are absent, being com- 
pletely closed by the ascending wings of the palatine bones. 
Whether this character is of generic or subgeneric value may be 
left an open question for the present ; that it is a character of 
consideral)le importance cannot be denied. 

The most interesting feature connected with tlie new Neotoma 
arizonvr herein described is that while it agrees with Teonoma in 
the possession of a bushy tail, it has the spheno-palatine vacui- 
ties o( Neohnna pro|)er. 



*Li8t of Speriinens of Mainiiialia in the British Museiun, 1843, p. 117. 
tSitzungsboriohte .Math. -Nat , CI. K. Akad. Wiss.Wifcn, vol. lvi, Abth. i, 
1867, p. 77. 
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NOTES ON THOMOMYS BILBIVORVS. 
BY GERRIT S. MILLER, Jr. 



Thonuwiys hiilhivornM was accurately described by Richardson 
more than sixtv veans a^^o,* but has remained, save for this 
author's account, entirely unknown to naturalists almost to the 
present day. Richardson's description of Diplostoma (?) hulbi- 
rornm was based on a " ( amas-rat " from the ** banks of the 
Columbia,'' a region of which the mammalian fauna has until 
rec*ently been very imperfectly known ; hence it is no surprising 
circumstance that this gopher has been so long overlooked by 
collectors. 

In the spring of 1890 Mr. A. W. Anthony took, at Heaverton, 
Washington county, Oregon, three specimens of Thoinomija that 
i>oon after came into mv hands and were immediately identi- 
fie<l with the subject of Richardson's description. Lack of proper 
material to determine the questicms of nomenclature raised by 
this discovery prevented any i)ublication at the time, and the 
matter was allowed to rest. Recently, however, Dr. J. A. Allen, 
with an abundant supply of specimens at his command, re- 
viewed a number of vexed (piestions concerning the synon- 
omy of various species of TZ/omomy.^, and at his retpiest the 
Anthony skins were placed at his disi)osal. the rediscovery of 
this long-lost animal being soon after announced,! while the 



* Fauna Boreali-Amenoaiui, I, IHJli, 2()(). 

fBull. Am. Mas. Nat. Ili.st., v, 5G, author's edition, published April 
28, 1893. 

17~BioL. Soc. Wash.. Vol. V 1 1 1 , 189.3. (U3) 



114 Miller — Notes on Thomomya bvlbivimis. 

TJiomomys bvlbivorus of Baird and snbfoquent authors was referred 
to the OrycUymy^ (Sac(x>phoru8) bottx of Eydoux and Genrais. 

Although the rediscovery of this fine gopher has thus been 
made known, it still remains to redescribe the animal, which I 
propose to do as follows : 

Thomomys bulbivoms (Richardson). 

Diploaoma (f) buUdvankm Richardson. Fauna Bor.-Am., i, 1S29, 206, 

pi. xviiiB (lettered 'Mouglasii" by mistake). 
Tkomomys buUnvorm Allen. Bull. Am. Mus. Nat Hist, y, April 28, 1893, 

56, pi. i, fig. 14 (skull). 

Specific Characters. Largest known species of Thomomys; 
colors very dark ; white markings about moutti extensive and 
in striking contrast ; tail almost naked ; skull exceedingly large 
and heavy. 

. Adult ( 9 No. 1 1 J , collection of Gerrit S. Miller, Jr., Beaverton, 
Washington county, Oregon, May 5, 1890; A.W. Anthony, collec- 
tor) ; dorsal surface mixed clove-brown and yellowish chestnut, 
the hairs everywhere slaty plumbeous at base, the three colors 
indescribably blended, but the clove-brown predominating on 
the head and niid-dorsal region though without forming a distinct 
dorsal stripe, this giving way on the sides to the chestnut, which 
in turn is replaced on the belly by slaty plumbeous; narrow 
ring around ear, muzzle, lips, outer edge of cheek-pouches, and 
ill-defined area extending thence to front legs very dark brown, 
almost black ; linings of cheek-pouches and broad space between 
white, in striking contrast with surrounding color ; a small white 
anal spot; dorsum of manus brownish, of pes white; a white 
tuft at proximal base of large tubercle on palm ; tail very 
sparsely clothed on basal third with brownish hairs, which are 
not sufliciently numerous to conceal the skin ; this in the dried 
specimen yellowish white, dark l>rown for 10 mm. at tip. 

Tlie three specimens differ but little among themselves in 
color, the variation, sucli as it is, being due to the varying 
amount of clove-brown in the fur of the back. This is a trifle 
less in the two males than in the female. In one of the males 
(No. i!!i5) tliere is an indistinct wash of mars-brown on the bellv. 
The dorsum of the right hind foot of No. 226 ^'^^ covered with 
brown hairs. This, however, must be purely accidental. 

rnfortunatcly the specimens were not measured in the flesh, 
but as they have been i)repared with much care the following 
measurements taken from the drv skins arq not without value : 
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AV). Sex, DiiU\ Ijnyrfth. Tail. Hinti foot. 



lis 



9 May 5, 18i)0 2m 74 37 

i" Ma*yl2, 181K) 280 73 41 



51? r^ Mayl2, 18<K) 255 (w 38 

The longest hiiul foot among thirteen specimens of T, hottrV 
from Xicasio, Marin county, California, is 32 mm. ; shortest, 
28 mm. ; average, 29.7 mm. 

Tliomomyn bulhi varus differs from T. hottx so greatly in color, 
aj? well as in size, that a detailed comparison of the two animals 
is scarcely necessary. In T, boltw the prevailing tint throughout 
is wood-hrown, more or less mixed with russet dorsally and 
blackening about the mouth, muzzle, and cheek-pouches. The 
latter are here, as in T. bnlbivoruA^ lined with white ; the area 
between, however, is usually dusky, sometimes more or less 
marked with white, but never, or at least very exceptionally, 
whollv white. 

The skull of Thomnmm bulbimniA^ in additi(m U) its verv much 
jrreater size, difters from that of 71 />o//,r in many details of 
structure. The occii)ital portion is broader and flatter (ratio of 
height from inferior lip of foramen magum to mastoid width 50 
in bnlb Ivor us, o4 in bolter ) and the fronto-palatal depth propor- 
tionally greater. The dorsal aspect shows no decided points of 
difference, though in T. bulbimnttf all ridges and nmscular at- 
tachments are more strongly accentuated. Ventrally, however, 
important differences at once present thtjinselves. That surface 
of the ex occipital which ap[)ears on the ventral aspect of the 
skull immediately laterad of the condvle is in T. bulbivorun oc- 
cupied by a deep groove running oblifpiely to the axis of the 
.skull, while in T. bolUv the surface is almost flat. The basi- 
occipital is much broader in j)rop()rtion to its length in bulbironin 
than in bottfn; the audital bulla* of the former are much flatter and 
less inflated than in the latter. The form of the pterygoids diflers 
markedly in the two s|)ocies, those of T. bnlhinn'uj* being much 
the larger and stnmgly concave internally with hamulars con- 
ver/ing at the ti|)S, while in T. bnUiV these bones are flat, with 
hamulars divergent posteriorly. Hoth foramen magnum and 
external nares are broader in j»roportion to their height in 
T. bulbivortis than in T. bnttir. Exce[)t in size, the mandibles 
and teeth of the two species show no distinctive characters. 

The following table of cranial measurements and ratios of 
Thomomi/H buUju'ffrtui and T. b'jti;t will serve to illustrate some of 
these diflerences in greater detail. 
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Ckimiai MeanarmiM/Ui and Rathi qf T, bu&kxmu and T, hottm. 



Number 

Sex 

Basilar length 

Basilar lene:th of Hensel 

Zygomatic oreadth 

Mutoid breadth — 

tnterorbitaj constriction 

Greatest length of nasals. 

*Incldor to molar (alveoli) 

IiHsisor to post-piuatid notch . . . 
Height of crown ftom inferior 

lip of foramen magnum 

Fronto-palatal depth at middle 

of molar series. 

Hek^ht of foramen magnum . . . 

Width of foramen maj^um 

Greatest length of basi-oocipital. 
Greatest width of basi-oocipitaL 
Length of maxiUary molar se« 

ries on crowns 

Length of maxillary molar se- 
ries on alveoli 

Greatest length of mandible. . . 
Length of mandibular molar 

series on crowns 

length of mandibular molar 

series on alveoli 

Ratios to basilar lenjajth of 

Hensel — 

Of zygomatic breadth. . . 

Of mastoid breadth 

Of fronto-palatal depth. . 

Of occij)ital depth. 

Of nasal bones 

Of maxillary molar se- 
ries (crowns) 

Foramen magnum : ratio of 

height to width 

Basi -occipital : ratio of length 

to breadth 



T, huUfkorus. 



T. hoU», 



225 

9 



53 
50 
39 
32.4 
7.2 
21 
23 
35.4 

16 

23.4 

6 

7.8 
1L6 
11 

10 

11 
37.2 

9 

10.4 



78.00 
()4.80 
4().80 
32.00 
42.00 

20.00 

7G.02 

105.45 



226 



49 
46.2 



29.8 
7.8 
18.2 
21 
33.2 

15 

21.5 

6.4 

7.8 

11.6 
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DESCRIPTION OF A NEW SPfiCIES OF LAOOMYS 

FROM ALASKA * 

BY E. W. NELSON. 



Lagomys oollaris gp. no v. 

THE COLLARED PIKA. 

IxtgomyM princeps Nelson and True, Rc»port upon Natural History Col- 
lections in Alaska, pp. 273, 274, 1887 (not Richardson). 

Type collected about 200 miles south of Fort Yukon, Alaska, neftr the 
head of the Tanana river. No. iifS?* U. S. National Museum. Col- 
lected by E. W. Nelson, 1880. (Original No., 104.) 

Distribution, — Mountains south of Fort Yukon, about the head 
of the Tanana river, to the Chigmit mountains, near the head of 
Bristol bay, Alaska. 

Among the mammals secured by me in Alaska were three 
specimens of Lagomys which appear to belong to an undescribed 
species. They were obtiiined, at my request, through the kind- 
ness of Mr. L. N. McQuesten, from the mountains south of Fort 
Yukon, by the Indians of that district. 

Mr. McQuesten informed me that the Indians report these 
animals as common everywhere in the highest ranges south of 
Fort Y'ukon, where they are usually found above timber line. 
From native accounts their habits appear to be identical with 
those of the more southern species. I showed the skins to a fur- 
trader who had lived for many years at Kolmakovsky Redoubt, 



*Pre8ented at a meeting of the Biological Society of Washington, 
|)eoember 2, 1893. 
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on the Kuskoquim river ; he recognized them at once, and told 
me that the species is common in all of the high mountains of 
the Alaskan range south of the Kuskoquim as &r as the base 
of the peninsula of Alaska. In confirmation of this reported 
range are two skins, now in the United ^t^ttes National Museum, 
taken in the winter of 1882, in the Chigmit.mountains near the 
head of Bristol bay, by Mr. McKay, which, though in shabby 
condition, appear to belong to the same species. The three 
skins secured by Mr. McQuesten were taken by the Indians dur- 
^ a summer hunt, and are presumably in summer pelage, 
although possibly taken in spring, before the molt. 

The Chigmit Mountain 'specimens are in winter for, and. are 
much more ashy than those from the type locality. 

The species thus has a known range from the high mountidns 
south of Fort Yukon, in about latitude 65^, southwesterly to the 
vicinity of Bristol bay. Its northeast limit along this line coin- 
cides with the same limit of Mazama morUarMj and here occupies 
the southern part of the range of Ovis daUi. Its eastern exten- 
sion remains a matter of uncertainty, but the type locality of 
Richardson's L. princeps makes it. probable that coUaria does not 
reach eastward to the mountains about the head-waters of the 
Mackenzie. That it does not range north of the Kuskoquim, 
along the course of that stream, was pretty definitely determined 
by my work in that region. 

Description. — The dorsal surface, including top and sides of 
the head, is of a nearly uniform dark or grizzled-gray, with a 
dull yellowish wash on the crown and back. On the back and 
sides of the neck the yellowish wash is nearly or quite lacking, 
leaving a broad collar of dull iron-gray separd!ting the yellowish- 
shaded areas of the head and back. This yellowish wash is 
much more apparent on the crown and middle of back and 
fades out at the sides, so that next the border of the white lower 
surface the color becomes ashy-gray. Just behind each ear is a 
small area of dull, light ashy. Below, a triangular white area 
occupies the entire chin andtthroat, with its apex in front. At 
each of the two posterior angles of this area is a yellowish spot 
forming a slight backward continuation of the light area of the 
throat at these points. These spots lie on the sides of the throat 
below and a little behind the ears. The white-throat area is well 
defined, and is succeeded by a distinct band of dull gray, which 
forms the lower part of the cervical collar. The remainder of 
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the lower parts are pure white, including the feet and legs, 
except only the smoky-brown fur on the soles of the hind feet. 
The fore feet and legs to well above their insertion are included 
within the pure-white area of the lower surface. The exposed 
|K>rtion of the interior of the ear-conch is covered with a strong 
growth of coarse hairs. These hairs are pale gray at base, shad- 
ing into yellowish toward the distal third, and the remainder 
of tip shiny black. The distribution of the hairs is such that 
the colors form a distinct yellowish band across the middle of 
the ear, succeeded by a very distinct black bar that extends 
along the edge and, at first glance, appears to form a black band 
l>ordering the ear. A close examination, however, shows that 
behind this black bar the actual margin of the ear is very nar- 
rowly edged with pale grayish-white. The black bar is about 
*$ mm. in width, and is distinct in all the specimens examined. 
The under fur of the dorsal surface is slaty-black. Above this 
slaty-black area the longer hairs have a narrow band of pale 
gray shading into a broader zone of dull yellowish, followed by 
a distinct black ti}). 

Tlie two winter specimens from the Chigmit mountains are 
without any of the yellowish wash of the skins from the type 
locality, and the long hairs .are mainly pale ashy with faint 
blackish tips, so that tlie color is a pale ash-gray. The still paler 
collar separating the uniform color of head and back is j)resent, 
as is the dull-gray band across the neck below ; othenvise they 
are colore<l similarly to the ty|»e specimen. All of the specimens 
have verj' long pelage Jis (•om|)ared with the southern species. 
and this is especially noticeable in the three specimens from 
south of Fort Yukon, on which the long dorsal hairs reach an 
average length of over 22 nnn. 

Meamirements, — The following average meiusurements in milli- 
meters of five dried skins are given merely to serve as an approxi- 
mation to the true dimensions: Total length, 1H2; hind foot, 
28.3; ear, 19.1 (measured from anterior base). 

Compared with L. priacrpx from Idaho an<l L, MfhiMla'ps from 
the Sierra Nevada of California, the following are the most strik- 
ing external differences: The hairy, strongly marked cars of the 
Alaskan animal are conspicuously ditterent from the two south- 
em 8i>ecie8, both of which latter have the ears thinly covered in 
front with very short hairs and a much more conspicuous whitish 
border. On both schhsticeps and pr'u\cei>s the yellowish or fulvous 
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wash of the upper suifiBMse beoomes most distioet alimg tfaendiw 
bordering (he white lower surface, while in eoUarU it ia abeent m 
this r^oQ and is most eouspiouous on the upper sur&ce of 
head and bai^k. There also appears to be a higher upward ex- 
tension of the lower white area along the sides of the latter 
spedes. The plain gray of the collar bdow on the AlaskMi 
animiU is r^laced on the other spedea by a band of fulvous xmt 
yellowish, which is inclined to spread over the adtjoining parts 
and commonly shades nearly or quite all of the lower surfiskce. 
There is no sign of this in any of the five specimens of coUarU 
examined by me. The uniform coloration of the upper surfiAoe 
of Uie head and back, separated by a differently colored collar, is 
another marked characteristic of eoOaria. 

Contrasted with L. princepe and L. $ehMeep$^ the most con- 
spicuous cranial character of eoUaris is the much laiger sise of 
its auditid buUsB. They appear to l>e larger in ev^ry dimension 
than in the other two species. 

The post-palatal notch is broad, as in aehtsticepSj but the pala- 
tini bridge is broad and heavy and slightly concave on both 
borders. The interorbital width is greater than in 9diifiUQep$. 
The infira-condylar notch of the mandible is more deeply exca* 
vated than in either of the other species. In addition, the 
angular process is much more strongly upturned and ends in a 
sharp point rising vertically behind the concavity of the notch. 
The horizontal ramus of the mandible is slenderer than in^ 
schist iceps and much as in princeps from Idaho. 

To the kindness of Mr. F. W. True, Curator of Mammals in 
the United States National Museum, I am indebted for the 
opportunity to examine the material on which the present paper 
is based. 

Skull iiieasareuieiUs of three specimens of Lagoinys coUaris from Uie (yjte 
localUiiy tuv hiLiidred miles south of Fort Yukon. 
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JUXC(\S MARGINATUS AND ITS VARIETIES* 
BY FREDERICK VERNON COVILLE. 



Junais marginatas has loner been known as a species well dis- 
tinguished from all others, but widely variable within its own 
limits. Writers on American botany in the early part of the 
present century gave different names to various forms of the 
plant, and not until 1866, when Dr. Engelmann published the 
first part of his Revision of the North American species of the 
genus Juncus, were they comprehensively treated as forms of 
Juiicns marginntus. 

The examination of the literature of Jhiicuh marglnati/s, to- 
gether with a large series of sj)ecimcns, has brought the writer 
to separate the species into three forms, namely, Juncfut mar- 
ginaUis (type form), Janr.ns mnrginatus ariMtulatus, and Junais 
marginatiis selosm, which may be presented as follows : 

Jancas marginatas Rontk. 

Jancus margbmim Rostk. Monog. June. 38, t. 2, f. 3 (1801). 
Type specimen from Pennsylvania. 

Jancus cylindricm Curtis, Amer. Journ. Sci. xliv. 83 (1843). 
Type specimen from Lincolnton, North Carolina. 

Juncus margiiuUns vulgaris Engelm. Trans. St. Louis Acad, 
ii. 455 (1866). Type locality not given. 

• 

•PrcBented at a meeting of the Biological Society of Washington, De- 
cember 2, 1893. 
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Junius margiwUiis paitrkaplfntus Engdlni. Trans. St. Louiftj 
Acatl. ii. 455 (IStiti). Type sitccimen from I>ong Branch, New. ! 
Jersey. 

yteius in close tufts, seldom exceedin;; riO cm. in height; leaf 
blades 1 to 2.5 mm. broad ; inflora'weiice commonly bearing 5 to- 
15 head^ ; heads usually 5- to lO-flowered ; inner jieriautb parts 
broadly obtuse ; seed narrowly oblong, 0.4 to 0.5 mm. in length,' 
short-stalked at the base, attenuate-apiculate at the apex, marked 
with 12 to 16 conspicuous longitudinal coatw, the intercostd- 
spaces minutely and closely translineolate, usually mth an occa- 
sional transverse line similar to the costn'. ^^^Jj 



Ontario: Ncnr Sandwii'Ii, J. M. Bij^elow, -Septpmber 2, !8Ufl, '^C 

Maine; York, M. L. Pernald, July 10, 1801 ; Cuiiiberlaiwl, J. Rfailn>. 

New HanipBhire : Eaat Jaffrey, Waller De^anc, July 17, 1H8». 

MiifsachusL'tte : Ipijwich, WilliaTn OnkeR ; Koiitli Frainiiighuiii, K. L. 
Startevant, 1890; Canibriilse, M. L. Fernald. Sept«i»|l>er II. I«9l [ 
Clielsta Beocli Island, Williaiu Boott, Sept«mlK!r 10. Ii^t3. 

Connecticut: PliunviUe, J, N. Uiahop, 1888. 

Rhode Island: Providence, UeorKe Thiirber, June, 1845. 

New York : Marinen> Harbor, SUI«n Island, Arthur Hollii'k, ."Viitt-niber 
5, 1888 ; Pine PlainB, Lvman Hnysnidt. 

New Jersey : Lonfr Dranch, C. W. Short, 1856. 

Pennsylvania: Lanca§ter county, T. C. Porter, July 31, 1886; German- 
town, Thomas Meehan, 1H67; Grays Ferry, Philadelphia, C. E. 
Nmitli ; Wvhox, John Can'v, lS-11 ; Westmoreland county, P. K. Pier- 
ron, .\ugaHt 11, I8«6; Cheater connty, W. M. Uauby, July, ISfiO; 
Tinicum, Bucks county, T. C. Palmer, August, 18)12. 

Delaware: W. M. Canby; Newnutle, Alexander Commons, ISIiii. 

IllinoiH : Athens, Elihu Hall. 18(i4 ; Beardstown, C. K. Crtyer. 

Kentucky; Lexington, C. W. Short, 1835. 

Missouri: Carter county, B. F. Bush, July 21, 18!)1. 

District of Columbia : Near Washington. L. F. Ward, July 9, 1876, June 
23. 1878, July 21, 1878, and Jimo 14. 1870; Washinfrton, M. S. Bebb. 
18M. 

Virftinia: Between Princess Anne and Berkeley, A. A. Heller, No. 1074, 
July 13, 189:1 ; along New River, Carroll county, altitude, 2,200 feet, 
J. k. Small, .Inly 12, ia»2; Colonial Beach, F. V. Coville. July B, 
1800; Ocean View, Norfolk connty, F. V. Coville, June 21, 1890, 

North Carolina: Lincolnton, Lincoln county, M. A. Curtis; near Salis- 
bury, Kowan i-ounty, A. A. IlcUer, June 21, 1890; Carolina B«4ich, 
New Hanover counly, F. V. Coville, June 27, 1800. 

Florida: A. W. Chapman; Duval county, A. H. Curtiss. No. 2975 in 
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Jancas marginatas ariBtnlatas (Mx.)- 

Ja/iciiM arisiulatus Mx. Fl. i. 192 (1803). Type specimen from 
either the Carolinas or Georgia. 

Junctcs ari^tdlft^ Pers. Syn. PI. i. 885 (180.5). Type specimen 
the same as that of Jancas arinUdatas. 

Juncns hiflorus VAX. Bot. i. 407 (1817). Type locality, ten 
miles from Savannah, on the road to Augusta, Georgia. 

Jnncas margiiuUus odoraius Torr. Fl. Nor. U. S. i. 362 (1824). 
Type specimen from '' Hloomingdale, near New York." 

Jmxcus heteranthos Nutt. Trans. Amer. Phil. Soc. new ser. v. 
IW (1832-37). Type specimen collected along the Arkansas 
River. 

Juncns canalicnlatns Liehm. Mex. June. 43 (1850). Type 
specimen collected near San Antonio Huatusco, in the state of 
Vgtvl Cruz. Mexico, at the altitude of 1,370 meters. 

Juncns odoratns Steud. Syn. PI. (ilum. ii. 304 (1855). Type 
Sociality the same iis that oi' Juncns marginatns odoratus. 

Juncns margiwitus hifioms Engelm. Trans. St. I^ouis Acad. ii. 
•^-^5 (18G6). Type locality the same as that oi Juncns hiflorus. 

2*ftems single or in loose tufts, usually exceeding 50 cm. in 
l^^rigth ; leaf blades 1 to 5 mm. broad ; inflorescence usually bear- 
'*>^jL5 20 to 100 heads, in depau}»erate plants sometimes fewer ; 
»^c>ads usually 2- to 5-tlowered, becoming occasionally 10-tlow- 
®^C3d; inner perianth parts broadly obtuse; seed as in the type 
^^->i*m, but 0.5 to O.G mm. long. 

^iprciinetm exaniirwil : 

^^w York : New York, at rilr>oiiiin^(laU% .lohn Torrey. 
^^w Jersey: Near Atsion, C. F. Parker, July 31 , 1806; m^r Priiiwtoii, 
John Torrey, July, IH'M); Burlinv:t4m rounty, C. F. Parker, Au^mst 
19, imi; Dennisville, Ca|H» May county, C. F. Parker, July 15, 1806. 
l*tniiflylvania: Wtvt Chester, William Darlington, 1827. 

^laware: P^Jllendale, W. M. Canby, September 10, 1891 ; near Wilming- 
ton, .\lexander Conmions, July 7 and 24, 180^}. 

^Urj'land: Garrett county, J. I). Smith, July, 1879; Salisbury, Alex- 
ander ('omnionn, July 27, 18e>5; Salisbury, W. M. (^nby, June, 1804. 

Vir]|]rinia: Virginia lieaeh, Princess Anne county, Arthur Hollick and N. 
Ij, Brittrm, Sej)temlM?r 20 and 27, 1890; ni»ar Virginia Bi»ach, A. A. 
Heller, No. 105:{, July 12, ISSKJ; Colonial l^*ach, F. V. Coville, July 
«, 1890; Ocean View, N<»rfolk county, F. V. Coville, June 21, 18IH). 

Wrtrict of Columbia: Near Washinj^ton, I^«?ter F. Ward, July 21, 1878. 

North Carolina: Wilminj^ton, M. A. Curtis; near Wilmington, F. V, 
Coville, June 26, 1890. 
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South Ofth)liiui: Aiken, H. W. Baven^ Jane 12 and 25, 1866, and August^ 

1869. 
Florida: Duval county, A. H. Ourtiss, No. 2975, in part; Fort Meade, 

P(dk county, J. D. Smitli, March, 1880; Gadden oottnly, A. W. 

Chapman. 
Alabama : Alexander Winchell, No. 162 ; Montgomery, Gerald McOarthy j 

1888 ; Fly Creek, Baldwin county, Charles Mohr, June 18, 1890. 
MiaBiasippi : Stark ville, S. M. Tracy, Nob. 1420, 1421, June 20, 1890 ; Ocean 

Springs, S. M. Tracy, No. 1648, July 10, 1891. 
Louisiana: JosiahHale. 
Texas: Hardin county, G. C. Nealley, 1888; Houston, F. lindheimer, 

1842. 
Michigan: Near Fort Wayne, J. M. BIgelow, July 28 to September 9, 

1866. 
Kentucky : Lexington, C. W. Short, 1835. 
Kansas: Cherokee'county, W. S. Newlon, 1893. 
Missouri: St Louis, C. A. Geyer, May, 1842. 
Arkansas: F. L. Harvey, 1882 to 1884; Little Bock, H. B. Haase, May 

25,1886. 
Indian Territory : Choctaw agency, J. M. Bigelow. 
Guatemala: Cohan, Alta Vera Paz, altitude, 4,300 to 4,400 Ibet^ H. yon 

Turckheim, No. 431, April, 1886, and April, 1879. 
Brazil : ** Brasilia meridionali," Sellow. 

Juno OS marglnatns aatosna var. nov. 

Stems apparently in loose tufts, 30 to 75 cm. high ; leaf blades 
1 to 5 mm. broad ; inflorescence and heads as described in Junciis 
marginatus aristulatiis ; inner perianth parts narrowly ovate to 
lanceolate, 0.3 to 0.4 mm. in length, reticulated in 12 to 16 longi- 
tudinal rows, the areola} nearly isodiametrical, transversely pluri- 
lineolate. 

Type specimen in the United States National Herbarium, col- 
lected June 4, 1882, in the Santa Catalina mountains, Arizona, 
by C. G. Pringle. 

Specimens examined : 

KansiiH: Stafford and Kingman counties, M. A. Carlton, 1891. 
Nebraska: Minden, Kearney county, June, 1891, intergrading with the 

type form. 
Arizona: Santa Catalina mountains, C. G. Pringle, June 4, 1882, and 

April 14 and May 10, 1881 ; Lowell, W. F. Parish, May 24, 1884 ; 

Apache Pass, J. G. l^mmon. No. 313, 1881. 
New Mexico: Charles Wright, No. 1923 in part, 1851. 
Indian Territory: Colbert, C. S. Sheldon, No. 37, June 19, 1891 ; Russell 

Creek, W. S. Newlon, 1893. 
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I T«x»: Drummoml, F. Undheimcr, So. 103, tS13: a>n>iis Climli, H. 

W. lUveiiei, ApKl 30. KiUKi; Iloiiaton, ElWia Hall, Tl. Tex. Ho. (i57, 

AptH 20. 18r2. 
I ArtuMUBs: IJttlc Ruck, K. L. Harvey, Judp, 18H0. 

iriaiui; Fort Kiulti, on bullae grounij, A. B. Litn{|:loiB, May R, 11485. 
I Moxlm ; Near Moralee, San T.uw VoUmi, J. G. tk-tiatTner, Nu. 500, 18TH; 

lUo BlanL-u, JftlwiM, I->lwunl Palmer, No. i:i, Junu S, 1S8«. 



The cunHiderattotiii which huvo leil to the diaposition uf tho 
I Fiiecies fonnulated above may be given in aaflici*<nt detail to 
I aid the future niudeiit who goes over the same ground. 

The type 8|(w;iraeii t,(Jaiu:n« wirtjiwUiiK.vehich ia probably at 
I B«riin. it hoe not been possible t» consult, but Riistliovius's ex- 
L celleot figure, as well ns hia descriptiuti uf the plant, " rulmiut 
I ertelua ped/Uu vet eeaqu-ipedalu," " cort/iabiia lerminalis aimpltx," 
[iMwi ^^atjiitula octo- rf/ dttwn/fora,*^ boeidea the type locality, Penn- 
I sylv-ania, leave no doubt aa to the identity of llic type form. 
J TTio typu Bpcoirnen ufJunriii ri/lindrieiu, a frnirmeiit uf which I 
f have been itblo to examine in the Engelmann herbarium, heant 
da with abnormally elongated axfs and many Howora. It 
I lielongfl nlearly to some form of Junetu mar(/i>iatit», prohnbly to 
^the tyiw fonn. Dr. Enjtcelmann, following a practice in com- 
I moil European use, gave to what he considered the typo form a 
j varietal name, valijnriii, which, by reference to No, 33 of his 
I Herbarium Nonnale, is seen dearly to be identical with Roat- 
[ kovius's plant. An examination of the type B|iecimen of Juiini* 
I mirpnaUi* fniuciatpilnlH* \n the Kngelmann herbarium shows 
1 that It belong!! to the type form of Juiicus margiiiatuA, and indeed 
■ dvmly roMumbleft RiMtkovius's original figure of the Hpecies, 

Tho plant for which llie name Jururu* marr/iniUiM arittutalm u 
I here wluptcd has been known currently as Jimciu marghiattu 
i byiorti*, Michaux'a Jnnci* arUtuiiUiiii lias been referred by van- 
I OO* autJiors to Jimciia marginat'i* iiithuut particular coraparii*on 
I witli any of iUi formii. but an examination of his description 
I leares no dimbt r^arding the plant he was d»K'ribing, for in 
I the exprwsnon " gknitendiA trijlori*" he nftnietn the most con- 
I Mpicaotu external feature of thisrariety. Purwon'sspeciScname 
I mnttuitu w an error for ari»luliUu», for I'crsoon cited Michaux lu 
1 Um author of the name, with reference to the page of publica- 
I Hon, and iiuoletl \\\a description with but slight changes. K»- 
I garding JuTK-'u ^r/trfriiH, it should be said that Klliott inrludetl 
I io bts book dutcriptioiis of two pluntu of the mnrghutlm group, 
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one, which he referred ta Juncu$ ariatuiatm Mx. (dting it by 
error, apparently from Parsh, Jimcua arisUUm^ and* modifying 
Michauz's description to some extent), and another, which he 
described as a new species, Juncua biflarus, with the diagnosis 
'*Juncu8 cuimo tripedaU^ tereti; foliia Unearibua^ plani$; panicuta 
decompoaiiOjelongaJla; glomendisbiflaruy There can be no doubt 
that this plant is referable to true Juncusaridulaiua^ and that 
Elliott incorrectly transferred Michaux's name to some other 
form, perhaps the type form, of Juneus marginakLS. Torrey's 
Juncua marffinatua odoraiua^ the original specimen of which I 
have examined in the Columbia College herbarium, is Juncua 
marginatua ariatukUuay with 3- to 5-flowered heads, and has now 
lost the pleasant odor, probably accidental, attributed to it by 
Dr. Torrey. Nuttiedl's Juncua heAenmUhoa can be nothing, else 
than Juncua marginatua biflorua^ for although his type specimen 
appears to have been lost he states explicitly in his description 
that the flowers are mostly in threes, and that the inner perianth 
parts are obtuse. In describing the plant, therefore, he appears 
to have been distinguishing it firom the common typieal eastern 
form of Juncua marginahia and not to have had in mind Elliott^s 
Juncua MJhrua. The form ascribed to the inner perianth parts 
precludes its reference to Juncua marginatua aetoaua. The type 
specimen of Liebmann's Juncm canallculatua has been examined 
by Dr. Franz Buehenau, who refers it unhesitatingly to Junciis 
marginatus.^ Since he does not say that its inner perianth parts 
are acute, I judge that it is not Juncas marginatics setosus, which, 
indeed, is very unlikely to occur in the humid climate of Vera 
Cruz. Neither is Liebmann's plant referable to the type form of 
Juneus inarginatus, for that plant does not range so far south. 
The Juneus odoratus of Steudel is based on Juneus inargimitua 
odoraius Torr., to which reference has already been made, and 
Engelmann's Juneus rnarginatus bijlorus is based upon Juneus 
hiflorus Ell. 

The variety described above as new could not, from its ninge, 
have been referable to any of the plants whose names have been 
cited above as synonyms of Juneus rnarginatus or it«=» variety, with 
the exception of Juneus heteranihos and Juneus eanalieulalus, and 
the reasons for the reference of these two plants to Juneus niar- 
ginatus aristulatus have been given in the last paragraph. 

The localities of specimens examined in the preparation of 

*Abh. Naturw. Ver, Bremen, iii. 343-344 (1873), 



Juncus marginaUis and its Varieties, 127 

this paper have been taken from the hibels in the herbaria of 
Harvard University, Columbia ('oUege, the Missouri Botanical 
Ciarden, and the Academy of Natural Sciences of Philadelphia, 
the private herbaria of Mr. William M. Canby and Captain John 
Donnell Smith, and the National Herbarium. 

The disposition which is here made of the type form and 
varieties of Juncus margiiuUus may serve as a general illustration 
of a method of dealing with species and varieties which is in 
accord with our present knowledge of the evolution of species 
and of the geogra[)hic relationship of these plants with each 
other. The writer, having first secured a considerable amount 
of material, separated the specimens into the three groups which 
their examination naturally suggested. Next the names which 
/lave been pul)liHhed for any one of these forms were taken up 
and the original descriptions and the type specimens examined. 
Itn some cases the ty])es were not accessible, and under those 
circumstances it was necessary to identify the plant either by 
d^^scription alone or by the aid of collateral evidence. In this 
'*~^anner it is believed that the earliest name applied to each of 
tM'M. ese forms has been ascertained, one of them, as it proved, hav- 
' ^'^^ never before received a distinctive name. The next step was 
t***^^^^ bring together a still larger number of specimens, identifying 
^"5^^"^-. ch one according to the facts already known, ascertaining the 
'^~^^3ality in which it was collected, and marking its position upon 
^ :xnap. It was found that the type form of Junacs marginatus 
**-^^ ^rges by a full series of intergrades into Juncus inarginatus 
^ *^ 9stulatuit^ and that in the states of Nebraska and Kansas it seems 
^ > intergra<le also with Ju ncus inarginatus setoms. The latter shows 
^ ^lose relationship witli the variety aristulatus, but, so far as indi- 
^^^ted by the specimens examined, docs not fully intergrade with 
^^- The differences l)etween these two, however, are so slight that 
^^iere is reason to expect the occurrence of intergrades. The 
^ype fonn of Juncfis marginutnjt ranges from Maine southward 
^^ rough the Atlantic St^itcs to Florida, and occurs again at a 
l>ouit in the province of Ontario o[)posite Detroit. The variety 
ariistulatns ranges from New York city southward along the 
coastal plains to Florida, westward through all the States border- 
ing the Gulf of Mexico, and northward, in the Mississippi valley, 
in ap]>arently isolated localities, to southern Michigan. South 
of the United States it follows the eastern coast at least as 
fitf as Coban, Guatemala, and one specimen is reported to have 
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been found in soutiiem Bnudl. The variety seUmu oocoxs in 
the sonihemGieat. Plains region, ranging over western Kansas, 
Indian Terdtoiy, ititerior Texas, Arizona, and New Mexico, 
and sQUthward in Mnico to the states of San Luis Potosi and 
Jalisco. An isolated locality is also known on ballast li^round 
in Louisiana and another in Arkansas. The ranges of the type 
form and the variety aruiuUUua B.ppwt to overlap in the Atlantic 
States over a considerable area, Imt in reality they are pretty 
wdl distii^piished, for the latter characteristically inhabits sandy 
plains, particularly those along the coast, while the type form 
grows more abundantly in upland moist areas. 

The most widely dififused and probably the mother form of 
Jwnem marginatus is its variety anOuhUus, which is character- 
istie of the coastal plains from New York to Texas, and extends 
&r tiip the Mississippi valley, occurring among the coast mount- 
ains of Mexico southward to Quatemala. Juncua marginatus 
proper is an outlying and probably derivative form, extending 
fiirther north and farther inland, and presents a variation in the 
direction of smaller size, more reduced inflorescence, and larger 
heads. Jtmcui marginatus selosua is a second derivative, wltli 
acute, more papery perianth parts, and smaller seeds, charac- 
teristic of moist places in the subarid re^ons westward from the 
range of the mother form. 

This test by geographic range has checked and emphasized 
the results obtained by a merely morphological examination of 
specimens, and brings our knowledge of these plants into a form 
more clearly expressive of their developmental relations. The 
same method may without doubt be applied to any group of 
plants with highly important results. 
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DESCRIPTIONS OF EIGHT NEW GROUND SQUIRREIi? 

OF THE GENERA SPERMOFHILUS AND TAMIAS 

FROM CALIFORNIA, TEXAS, AND MEXICO. 

BY C. HART MERRIAM, M. D. 



Among the undescribed rodents now in the collection of the 
Division of Ornithology and Mammalogy of the U. S. Dej)art- 
nient of Agriculture are eight new ground Sijuirrels of the genera 
SpennophHus and Tamiai*. Five of these are specifically distinct 
from any heretofore described ; the remaining three are well- 
markefl subspecies. Tliev are here described in advance of the 
more formal publications in which tlieir relations and distribu- 
tion will be discussed at length. 

Spermophilas neUoni np. nov. 
nelson's spermopiiilr. 

Ty|)e from Tipton, Sax JoACiriN Valley, California. No. 54051 ^ ad. 
Unite<l States National MiistMiin, Dcpartinont of A^icultuiv (-olUH'tion. 
CoUwteii June 24, 18«K5, by C. P. Streator (original miinlier, 2i)G8). 

yfeoj^nrementH (taken in ttivh). — TyiK* sptH.*iinen, ^ : total length, 22H; 
tail vertebra?, 71 ; hind f<M)t, 41 . Mean of 2t) 8j)eeiinen>» from tVjH* hntility : 
total length, 228.«; tail vertebras G8.4 ; hind fi)ot, 40.4. 

General CharncterH. — lielongs to the subgenus Ammoupmnoph' 
ihiJi ; similar to N. leucun/H in form and pattern of markings, but 
Homewhat larger and widely different in color, the upj)or parts 
being yellowish-brown. 

SO-Rfou 8or. Waiih., Voi. V II 1, 1893. (129) 
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Cbtor. — Upper parts dull yellowish-brown or buffy claj-color, 
which color covers the outer sur&ces of the legs and tiie prox- 
imal third of the upper side of the tail; a white stripe on each 
side reaching from behind shoulder to rump; under parts, feet, 
and eyelids soiled whitish, the feet more or less strongly suf- 
fused with buffy. Tail above : proximal third bufify clay-color 
like back ; distal two-thirds mixed black and whitish with a 
whitish border; tail below: soiled or huSy whitish, bordered 
on distal two-thirds with a broad subterminal black band, and 
edged with whitish. There is also a very narrow black asone at 
the base of the tail hairs. The upper parts are rather coarsely 
lined with black hairs which are absent from the 1^, giving tiie 
latter a slightly different tint, and in some specimens the ground 
color of the legs and sides just above the ford^Qgs is different, 
being suffused with dull buffy ochraceous. The fiedl aind winter 
pelage is darker and softer than the summer pelage. 

Cranial Characters. — Skull similar to that of S. leucurus^ but 
la.rger and broader; audital bulUe conspicuously larger, more 
inflated and distinctly corrugated. The corrugations are due to 
the presence of two transverse constrictions, marking the posi- 
tion of vascular canals ; they are fiiint or absent in leucwrusj har- 
risiy and the other previously described forms. The rostrum 
and nasal bones are somewhat longer, and the upper incisors 
and first upper premolar are larger than in leucurus. 

Specimens Examined (all from San Joaquin V^alley, California). — 
Total number, 52, from the following localities : Tipton (type 
locality), 32 ; Huron,?; Adobe Station, 1; Alila, 2; Lerdo, 2 ; 
Poso, 3; Temploa Mountains, 2; Lake Buena Vista, 3. 

Geiiei'al Remnrks. — The difference between Amm-ospernwphilus 
nelsoai and the previoush' known members of the group is much 
more decided than between any of the others. The animal is 
larger, paler, and very different in color, the upper parts being 
everywhere from nose to tail a uniform dull yellowish or buffy 
clay-color, rather coarsely lined with black hairs. The cranial 
peculiarities have been already described. The fall molt evi- 
dently takes place early and progresses from behind forward, as 
shown by the 13 specimens collected by Mr. Nelson in October. 
All of these have completed or nearly completed the change, 
the only old hairs remaining being on the head and belly. In 
some of the specimens from Poso the pale, buffy clay-color of 
the head, still in worn summer pelage, is in striking contrast 
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with the much darker tints of the neck and back which are com- 
pletely covered with the new coat. The two are separated by a 
£(harp line of demarkation that crosses the occiput between the 
ears. 

Heretofore no species of tlie AniiiwspernwphUus group has 
been recorded from tlie San .Joaquin Valley, or in fact from any 
fK>int west of the great divide. It is remarkable that a diurnal 
mammal as conspicuous as the present species, and one inhab- 
iting a region traversed by a railroad over which numerous 
mammal collectors have passed again and again, should have 
remained undescribed to the present day. 

Spermophilas perotensia np. no v. 

PEROTE SPERMOPIIILE. 

Tyi>e from Perote, Veka Criz, Mexicx>. No. 54274 9 J^d. United 
Statwj National MiURuun ( Depart incMit of A^jricultare collection). Col- 
le<'ti»d by E. W. Nelson .June S, 181KJ (ori^'inal number, 4976). 

M*a9iirem4:tdM (taken in tiesh). — 7//;>*' ^jteciuten: Total length, 253; tail 
vertebne, <>8 ; himl f<M)t, :\\). A verajre of 14 HjHJcimena from tyiKJ locality : 
t4»tal length, 249; tail vertebne, 09; hind foot, .m5. 

General Characters. — This s])ermophile does not require com- 
paris<m with any known species. In size and external appear- 
ance it resembles S. eletjans of Wyoming, but its cranial characters 
ahow it to belong to anotlier subgenus (XenuperniophihiH). Ears 
a mere rim ; tail rather short. 

Color. — Upper parts grizzled yellowish brown, vermiculated 
I>osteriorly by irregularly interru[)ted lines of black (which in 
immature specimens, and ])robably also in new pelage in adults, 
form the posterior borders of indistinct buffy spots) ; eyelids 
white; under [)arts and feet buffV. Tail above, grizzled yel- 
lowish l)rown and black, the bUu^k predi)minating on the distal 
half; below, ochraceous buff, with a distinct subapical band of 
black encircling the distal half or two-thir<ls. 

Cranial Characters. — In cranial characters Spei niophilns pero- 
tetisis clearly belongs to the subgenus Xcrospermophilns, and to 
that part of the subgeims from which the ancestors of N. mexi- 
canm branched off. Tlie adult skull is larger an<l heavier than 
that of any other known member of the xpilosonia group, and re- 
sembles »S'. spiloHoma luajnr more closely than any other species. 
The parietals are much more highly ardicd above the supra- 
ocdpital, the highest point being between the postorbital pro- 
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cesseB, behind which ihey are even more abruptly deomred ihan 
in 8. mexkana ; the supraorbital foramina are completely indoeed 
in the eupe^iliary shelf. Molars h^vy , their crotrns very broad 
antero*po6teriorly ; first upper premolar relatively laige. In 
many respects the skuU of S. perotensis r^ssembles that of 8. mexi- 
eanui. 

. Oeographie Di^ribuiim and Fbunal PoaUion. — ^The range of* this 
species, according to Mr. Nelson, is '* the extreme eaatem border 
of the Mexican table-land at Perote, Vera Cruz, at an altitude 
of 7,800 or 7,900 feet." Its &unal position is idong the upp^ 
border of the Upper Sonoran zone. 

General Remarks. — Sixl^n specimens of this new Spentaophile 
are before me, all collected at Perote by Mr. Nelson* They vary 
but little,, except in the degree of visibility of the obsolescent 
spots and the tint of the upper parts—differences resulting from 
the wearing off of the tips of the hairs. 

SparmophiliM •pllosoma anneotens sp. nov. 

PADBB ISLAND SPBBMOPHHJL 

Type from Padrb Lblamd, Texas. No. *StiS cT yg--ad. United States 
National Miueain, Department of Agriculture collection. OoUeeted An- 
gost 24. 1891, by William Lloyd (original number, 694). 

Meamirements (taken in flesh).— Total length, 220; tail vertebra?, 60; 
hind foot, 30. In 8 adults from the type locality the tail vertebne vary 
from 55 to 75 nun. and the hind foot from 35 to 38 mm. 

General Characters. — S'. annectens is about the size of S, spllo- 
Boma major, which it resembles in coloration and markings, 
though the pelage has a grayish cast suggesting S. obsoletm. Ear 
a mere rim, about 3 mm. high at highest point. 

Color, — Upper parts dull grayish brown ; back beset with ill- 
defined buffy spots, margined posteriorly with dusky in unworn 
pelage ; under parts soiled white. Eyelids white. Tail concolor 
with back or a little more fulvous, its distal half or two-thirds 
bordered with a subapical black band beyond which the tips 
of the hairs are buffy-ochraceous. Inniiature specimens and 
young of the year are more brownish than the adults and show 
the spots much more distinctly, as usual in the ttpilmomn group. 

Cranial and Dental Charartcrs. — Compared with S. spiloitama 
major, the skull of 5. annectens is longer, but is actually as well 
as relatively narrower across the zygomatic arches, particularly 
anteriorly, where the anterior roots are pinched in as in Ictido' 
viys; frontals broader interorbitally ; fronto-nasal region more 
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convex ; supraorbital foramina usually completely inclosed ; 
postorbital processes more strongly decurved ; audital bulla) 
smaller ; postzygomatic notch almost obsolete ; rostrum broader 
across the base, with the lateral angle less marked. Under jaw 
larger and heavier, with posterior edge of inflected angular 
process broader, shorter, and less transverse. The cranium as 
a whole is narrower and higher than in any known member of 
the subgenus XerospermophUns, 

The dentition is unusuallv heavv for the subgenus, and the 
crown of the last u[)])er molar is about as long antero-])Osteriorly 
an transversely. The first upper i)remolar is about one-third the 
Hize of the second. In all of these respects, excej)! the character 
of the angular process of the mandible, the cranial peculiarities 
of »S. annectens depart from the *S'. splloaomn type and resemble the 
S. mrxicana tyi)e. 

General Renuirka. — Fourteen specimens of this animal are in 
the Department collection, 13 from Padre Island, Texas, and 
1 from the mainland at the mouth of the Ilio Grande. Padre 
Island is a long spit of sand in the Gulf of Mexico just north of 
the mouth of the Rio (Jrande. 

Spermophilas beecheyi fisheri Huhsp. nov. 

FISIfKU's <iKOl'NI) SJirniKKL. 

Ty|H' fnuii Kkrn Vam.ky, Camfounia (25 miles uImivo Kernville). No. 
iill 5 ''{' 'id. T"nite<l .States National Museum, Department of A^^rieulture 
eolkrtion. Colleete*! July 0, ISIH, by Dr. A. K. Fisher (original num!>er, 
741). 

Mt^iJ*nriiiumU of T;tpe Spifhin'ii (taken in flesh K — Total length, 415; tail 
vertehnp, 17-">: hind foot, r^S. 

General ChararUra. — Similar to S. ht'erheijl^ but everywhere 
much paler; sides of neck and shoulder-stripes clear silvery 
white, in striking contrast with the color of the body; sides of 
b<Mly thickly beset with indistinct whitish sp()ts, narrowly bor- 
dered with dusky posteriorly. (In true herchciii the sj)ots are 
much less numerous, less distint^t, and tend to run together so 
as to form irregular transverse bands.) Far stripe not sharply 
detincil and not so pure black as in hrrrhrt/i ; eyelids and lower 
part of face whitish; under parts an<l feet builV. 

General Reniarh. — Tiiis hirge ground squirrel is by far the 
most striking and hands«)ine of the subgerms Ot<h^prnnojthllnA. 
and I take pleasure in naming it in honor of one of the natural- 
ists* of the Death Valley Kxpedition, Dr. A. K. Fisher, who col- 
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lectedthe type specimen. Numerous specimens were obtained by 
the expedition in Kern Valley, Walker Pjws, Owens Valley, and 
in the Coso, Argus, and Panamint Mountains, California. 

BpermophUiM ohrysodeirus breTloaudos subep. nov. 

SAN BKRNARDINO 8PBBM0PHILS. 

Type ftom San Bernardino Psak, California. No. 56661 $ ad. 
United States National Museum, Department of Agriculture collection. 
Collected October 9, 1893, by J. £. McLellan (origmal number, 274). 

Meamrements of Type Spedmm (taken in flesh).-— Total length, -^; tail 
vertebrae, — ; hind foot, .— . 

General Charcu^ers. — Similar to 8. chrysodeinia^ but witti much 
shorter tail, somewhat shorter hind foot, and duller mantle over 
head and shoulders. The tail averages about 75 mm., while 
that of chry9odeiru8 averages 90 mm. or more. 

(hlar (of type specimen). — ^Back and rump grizzled gray tinged 
with' brownish; sides! paler; a dull fulvous manUe over )iead 
and neck, hardly reaching shoulders ; color of head shading to- 
ward brick-red ; sides of neck behind ears buffy-ochraceous ; a 
broad whitish stripe, bordered on each side by a broad black 
stripe, extends from the shoulder to the rump on each side, and 
the white reaches beyond the black in both directions; hind 
foot dull Avliitish : tail above, proximal half grizzled ; distal half 
])lack, edged with fulvous ; tail below, chestnut, bordered with 
black and edged with fulvous. 

Number of specimens examined, 7 ; all from San Bernardino 
Mountains, California. 

Tamias panamintinaa sp. nov. 

PANAMINT CHIPMUNK. 

Type from Pasamint Mountains, California (between Death Valley 
and Pananiint Valley). Exact locality, Johnson Cafion. No. |5?o* c? 
ad. United Stati\s National Museum, De])artment of Agriculture collec- 
tion. Collected by K. W. Nelson .April 3, 1891 (original numlKT, 723). 

MnmLreiiu'uh of 7)/pe Sped mm (, taken in flesh).— Total length, 208; tail 
vertebne, 90; hind foot, 31. Ear from notch, 10 (nieasurtnl in dry skin). 
Average measurements of 50 adult specimens from tyi)e locality : total 
lenjrth, 208; tail verte])ra.s 90.4; hind foot, 31. 

General Characters. — About the size of T. qundrivittaUcs, but re- 
semldes 7\ speciosns much more closely in coloration, being a 
paler form with obsolescent facial stripes and less distinct dorsal 
stripe.-^, which are shorter posteriorly, leaving the rump clear 
gray. Ears smaller than in speciosas; ear 'stripes nearly obeo» 
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lete. Tail ricli orange- rufous both al)ovc aiul below and only 
narrowly niargine<l with black. Hind foot shorter than in any 
other member of the speriosfta ^rouj). 

OAor, — Winter pchigc : Top of head and rump ash gray; back 
of neck and inner pair of dorsal light stripes i»ale vinaeeous drab, 
fading into gray posteriorly ; dorsal stripes short, not continuing 
over rump ; outer pair of light stripes dull whitish ; all five dark 
<lors{ii stripes dull fulvous ; sides gray, wiushed with buffy ochra- 
ceous. Face stripes indistincit; those below the eye obsolete. 
Tail: upper surface rich orange rufous (from the broad sub-basal 
zone of this color), which is only heightened by the narrow sub- 
apical zone of black and the yellowish tips of the hairs ; under 
surface deep orange rufous, with a narrow su])marginal band of 
Idack, bordered with yellowish. 

Summer Pelafje: Similar to winter pelage, except that the sides 
and dark dorsal stripes are suffused with ferruginous, and the 
meilian part of the central stripe is blackish posteriorly. 

Cifiiiial Chararterx. — Skulls of T. pannmiiitinns resemble those 
of T. qnadrivittaUiii from the type locality in Colorado so closely 
that the two are hardly distinguishable, though the skull of the 
Panamint animal is slightly smaller and more depressed in the 
fronto-nasal region, and luis larger audital bulhe. Contnisted 
with T, speciosm, the brain case is Hatter and the audiUil bulhe 
conspicuously larger. 

General Rrmnrks. — In winter pelage pnnamintianH differs from 
jfiyerioans, the only form with which it requires comparison, in 
having all of the stripes less distinct, particularly those of the 
face and ears; the dorsal stripes shorter, not running back over 
the rump, which is clear gray ; the (nitar pair of white stripes 
narrower, shorter, and less pure white; the dark dorsal stripes 
pale fulvous instead of dark umber; the shoulders and back of 
the nci'k suffused with buffy -ochraceous instead of being gray, 
and the rufous of the distal half of the tail not obscured by 
black. 

In summer pelage it resembles Mprrin^iUM nmch more closely, 
but maybe distinguished by less vivid tints, paler facial stripes, 
narrower outer dorsal white stripe, obsolescent ear stripes, pale 
gray rump, and by the small amount of black on tlu^ tail. In 
all |>clages the black on the tail is very much restricted, permit- 
ting the rufous to show through on th<* upper surface for its 
entire length, thus inijiarting to it a pe^-uliar ru<ldy glow not 
in any other spei'ies. 
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Cteographic DistribuHon, — Tamiaa panamhUinuB is an inhabitaiii 
of the desert ranges of the west side of the Great Basin in Call- 
fomia and Nevada, where 110 specimens were obtained by the 
Death Valley Expedition. 

TamiMi oaUlpaplns sp. nov. 

UOWT PiflOS CHIPMUNK. 

Type ftom sommit of Moumt PilSos, Vbntura Ck>iTNTr, OAUiosmA. No. 
Uf II & yg--ad. United States National Moaeaiii, Department of AgrI* 
ccdtare ooUection. Collected by £. W. Nelson October 20, 1S91 (original 
number, 1344). 

MecuuremenU of Tffpe specimen (taken in flesh).— Total length, 212; tall 
vertebne, 92; hind foot, 33.5. Average measnrements of four spedmena 
fW>m type locality : total length, 210 ; tail vertebne, 91.7 ; hind foot, 34. 

OeMrai OharacUra. — Agrees with speciomsy its nearest .relative, 
in size, proportions, and pattern of markings, including the great 
breadth of the outer white dorsal stripe. It differs from speeiosus 
in having the thighs and rump yellowish instead of gray, the 
back of the neck and inner pair of light dorsal stripes vinaceous- 
drab instead of gray ; the post-auricular patches larger, purer 
white, and more sharply defined, and the black on the tail much 
less extensive. Ears lar^e. 

Color. — Winter pelaffc : No pray anywhere; top of head, back 
of neck, and inner pair of light dorsal stripes vinaceous drabj 
tinged with ochraceous on the shoulders, becoming fulvous on 
the flanks, and yellowish on the thighs and rump ; outer white 
stripes very broad (as in spec/jnas) and slightly obscured poste- 
riorly by dark-tipped hairs ; median dorsal stripe dark umber- 
brown, bordered and obscured by rusty ; inner pair of dark 
stripes ferruginous ; outer pair fulvous, not defined below, pass- 
ing into fulvous of flanks ; post-auricular spots large, sharply 
defined, and pure white ; ear stripes sharp, the posterior pure 
white, the anterior black, edged in front hasally with rusty ; 
facial stripes intensely colored and sharply defined, the middle 
or orbital stripe black, bec^omin^^ rusty at the base of the ear ; 
feet faintly washed with fulvous; tail orange rufous, broadly 
tipped and narrowly bordered with black, and edged with yel- 
lowish ; the rufous obscured on up{)er surface by black subapical 
and yellowish apical zones on the hairs ; belly and throat pure 
white, the dark basal color showing through in places. 

Cranial and Dental Characters, — No cranial characters of im- 
portance have been discovered, though the brain case is slightly 
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more anilied in the posterior frontiil retjion than in apedosna. 
The molarifonn teeth are somewhat l^eavier, and the hist upper 
molar has the heel more developed. 

General Remarks, — Tamias nilUpephnf differs from both speclosKs 
and paiiainintinnH in having the hinder parts of the body yel- 
lowish instead of gray, and in the purer white and larger size of 
the post-auricular spot**. It agrees with panamlnluins and differs 
from fipecUtsHH in the vinaceous tinge of the ba(^k of the neck and 
inner pair of pale dorsal strii)es, and in the color of the tail. It 
differs from panamintinns and agrees with sperhans in the bright- 
iu*S8 and sharpness of the facial stri|)es and ear stripes, the great 
breadth of the outer pair of dorsal white stripes, in the posterior 
extensiim of the dorsal stripes over the rump, and in the large 
size of the hind foot. 

TnmioH caUipeplum is treated as a full species instead of a sub- 
species on account of its isolated geographic |)osition, intergrades 
being impossible because the mountains on both sides of Mount 
Pifioa do not attain suflicient altitude to provide the cool tem- 
fwrature re^piired by the species. 

Tamias alpinaa np. imv. 

ALI'INE Cini'MrNK. 

Ty|K? from Bir. C<)iToxw<M)D Mkadows, Hkjii Sikisha, Cauforxia, junt 
lioiith of Mount Whitney (altitudt*, :5,0V) meters or KMHX) feet). No. iV\%\ 
^ yg.-ad. Unit<*<l Static National Mnseuin, I>e])artment of Aj^rieulture 
otllei^ion. Colle<'te«l by lia.«il Hicks Dutrln-r Au;.nist 12, IHIH (orijrinal 
nnmY>er, 191). 

MftijitiratwntM of Tif/)r Sjttninni (tiiken in llesh). — Total lenj^li, 1S9; tail 
vertebra*, 82; hind f<K»t, 2t>. Kjir from nf»t<h, \'] (in <lry skinK Averajre 
nwasunmient^ of 15 hihhm mens from type lo«*ality : total lenjrth. is'); tail 
vertebne, 79; hind foot, 2l>..*». 

General Characters. — Size, small; res(Mnbl<»s T. lauumna pirtns 
in size, proporti<ms, and g<jneral appearance, but is nuKth paler 
in breeding pelage and much more ferruginons in mi<lsummer 
pelage; may be distinguished from pldnit in all pelages by the 
tail, which is nmeh broader and more bush v. boarv above, and 
broadly tipped with black both above and below. 

(}dar, — FaU pelaf/e: (Jeneral c<>lor <»f upj)er \n\rii*, hoary gray 
suffused on the flanks with but1V-ocbrac(M)Us ; median dorsal 
stripe dusky, ol>8Cured by pale rusty ; lateral dorsal dark stripe 
|Mile ferruginous; inner pair of wbit<' stripes hoary gray; outer 
pair white and very broad (as in sprriosu^) : j»ost-auricular 

SI— Biou Sor. Wash.. Vou V 1 1 1, 1803. 
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patches whitidi, not shaiidy d^ned; ikpial stripeB pale; ear 
skipee indwliiiict ; l^gs and feei gray. Tail: upper ijnurfiMM 
hoary (rarely yellowish), becoming black toward the tip (the 
individual hairs huffy gray sub-basally , then black, and broadly 
lipped with pale buffy gray or yellowish) ; under surfisM^e, pale 
buffy fulvous, bordered and broadly tipped with black, broadly 
edged laterally with pale buffjr. 

Summer Pdage: Dorsal dark stripes bright ftnrruginous ; fiudal 
stripes strengthened by dull rusty ; flanks bright fulvous, the 
fulvous reaching forward over shoulders to sides of neck. 

Onmial Characters. — SkuU similar in size and general appear- 
ance to that of T. minimus pietus^ but with longer nasals and 
nasal branches of premaxillaries. The length of tiie nasals 
equals or exceeds the (^mbined length. of thd basioocipital and 
basisphenoid. In minimus the nasals fidl considerably short of 
this measurement* 

General Remarks. — ^The Alpine chipmunk is one of the two 
smallest chipmunks known, th^ other being the Sage Plains 
species (T. minimus), which it resembles in general appearuice, 
except in the full summer pelage. In all pelages it may be dis- 
tinguished from minimus by the tail, which is hoary above 
(rarely yellowish) ; is broader and more busby, and has the 
black terminal part much longer. The outer pair of white dorsal 
stripes also are much broader, as in speciosus. In spring and 
early summer, before the post-breeding molt, Uie animal is very 
much paler than the i)alest specimens of minimus pictus. In 
niidsumer pelage, on the other hand, the sides and dark stripes 
are deeper ferruginous than ever seen in the brightest summer 
specimens of minunKs pictns or even minimn.s consobrinu^, and in 
high-colored individuals even the inner }>air of light stri[)es are 
sometimes obscured bv rust v. 

Geographic Distrllmtion. — This beautiful little chipmunk is re- 
stricted, so far as known, to the alpine summits of the High 
Sierra, where it lives among rocks at timber-line, ranging a little 
above and a little below the upper limit of tree growth. Thus 
the haunts of the alpine chipmunk are the same as those of the 
pika {f^igomi/s), the alpine marmot {^Ardomya Jlaviventer), and 
the mountain sheep (Ovii canadensis). No mammal ranges 
higher. Sixty specimens Avere obtained by the Death Valley 
Expedition. 

*Thia has been verified in 100 skulln, 50 of alpinus 9Xki 
and Bubspeciee. 
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DESCRIPTION OF A NEW SPECIES OF ARVICOLA, OF 
THE MYNOMES GROUP, FROM ALASKA. 

BY E. W. NELSON. 



Anrioola operarias sp. iiov. 

THE TrXDRA MOl'SB. 

Arr'wiila rifMiritui fMprmlis Nelson and Tme, Re|)<>rt ii{K»n Natural Iliflory 
CoUeftiona in AlaHka, 1887, pp. 275, 276, Series A (not Riehardson). 

Type No. WWl- United States National Miu*cMim. Fn>in St. Michaels, 
Norton Sound, Alaska. Novemln'r, 1879. Collet-ted by E. W. Nelson. 

}fe(utareiiieiiU. — Average ineasureineiit^, in inilliiiietcrs, of five 
dried skins, fall and winter specinienn. from St. Michaels are 
as follows: Total lenj^th, 104.5; length of tail vertebne, 2o.2 ; 
hind foot, 17.9 ; ear from front ba.se, 9.8. 

Cuhr. — The dorsal surface, including the top and .sides of the 
head, is pale, dull fiilvous or fawn color, thinly washed with 
darker from the overlying black tips «)f the long hairs. On the 
sides the fulvous of the back .sliadc-j gnidually into the paler 
lower surface and sometimes forms a faint wash over most of the 
under parts. The t^>p of the tail is dark brown, in contrast with 
the color of the back, and its sides and lower surface are white. 
The under surface is plain, dull, grayish white, including up|)er 
lip0, chin, and throat, and extending laterally to the insertion 
of the logs. In some cases the white area is se])arate(l from the 
-rKM» tiffwUr earbce of the tail by a narrow band of fulvous 

ro&.vin, 189:). (las) 
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whiok incloses the base of this member below. The feet and 
legs are dull whitish- The fur is long and very soft, except on 
the tail. The tail hairs are rather coarse and stiff and the termi- 
nal pencil is peculiarly bristly with a length of 6 mm. 

The ears are rounded and clothed on the inner side of conch 
by yellow hairs. They are wholly concealed by the far. 

The under fur, with basal two-thirds of the 
long hairs, is of a uniform dark slaty color ; 
succeeding the dark base the majority of the 
long hairs of the back have a plain fulvous tip. 
The tips of the longest hairs, however, are 
black, succeeding a yellowish zone, thus pro- 
ducing a slight wash of darker over the back. 

A slight variation in color is apparent among 
the specimens, due to the varying intensity of 
the fulvous. The soles of feet are naked. 
The thumb nail is short, stout, and spatulate 
and does not extend beyond end of the thumb. 
Dentition. — The accompanying figure shows 
the pattern of the crowns of the molar teeth. 
Skull measurements of five specimens of Arvicola operariue 
from St. Michaels, Alaska : 



Molar teeth of Arvi- 
a, apper; 6, lower. 



U. S. National Museum numbers. . 22225 22212 



Ba.«ilar length of Ilen.sel | 21 . 

I 
Greatest zygomatic width 12.5 

Interorhital eon.striction .'5.5 



22212 


22224 


22214 
21. 


22223 


21. 


21. 


20.75 


12.5 


12.5 


12.75 


12.5 


3.5 


;j.5 


3.25 


3.5 



The present species may be readily distinguished from any 
known American Arvicola by its smaller size and pale fulvous 
color. It is very abundant along the coast tundras of Bering; 
Sea from Capa Van(;ouver north at least to Bering Straits, in- 
cluding Nelson, St. Michaels, and Stewart Islands. It makes 
numerous runways tiirough the moss and under the grass in all 
the tundra districts where it lives, and as winter approaches 
gatiiers stores of small bulbous roots, sometimes placing a peck 
or more in a single cavity just below the surface on a mos^y 
knoll or slope. 
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For a sliort period before the first snowfall in autumn the 
Hskiino women and children search for these stores with pointed 
sticks, which they thrust into the sides of mossy banks in suit- 
able places, the spot bein^ found by the ease with which the 
stick penetrates the few incites of mossy cover. In this way con- 
siderable quantities of this food are gathered, and during the 
following winter it is boiled and eaten as a delicai^y. The boiled 
roots have a Havor like a boiled unripe sweet potato and are very 
palatable during the long winter fare of meat and fish. During 
seasons when the snow remains on the ground from fall until 
spring, comparatively few of these mice come about the houses 
until the snow begins to melt in spring, when they always'become 
numerous there. 

A winter thaw occurs at intervals of several years, melting 
away nearly all of the snow. At such times the water perco- 
lates into all of their runways and storehouses, and the quickly 
succreeding cold freezes them soliil for the remainder of the 
sciison. In this way the majority of thc^e mice are at once be- 
reft of shelter and foo<l, and are fouml wandering about on the 
surfa(;e of the tundras, where many are eaten ])y foxes and other 
animals, while others freeze to death, and s.^ores swarm about 
the native villages and the fur-trader stations. 

Onlinarilv in spring, as the snow melts awav, manv winter 
burrows are revealed just at tb(i lower surface of the snow. 
Their burrowing can never extend very deep in many places 
where the i>ernianently frozen soil lies at a depth of from one to 
two feet. < )n a dry peat knoll fronting th(^ sea near St. Michaels 
I onee followecl their boles to a depth of about two feet. 

The Kskinio boys trap them in toy traps modeled after those 
used by the men for larger game, and the chihlren use their 
skins for blankets and clothing for dolls. 

Th(»se mice are onniiv<>rous. and when two or more are con- 
fined t<)g(;tlier in a l»ox the stronirer usuallv kill and nartlv 
dev<Kir the weaker. 

Through the kindness of Dr. ('. Hart Merriam I am able to 
present lierewitli a plate showing the eharaeter of the dentition 
of this sjuM-ies. 1 wish also to aeknowle«lgc herein my indebted- 
ness to the courtesv of .Mr. F. \V. True, Curator of Mannnals in 

» 

the Fnited States National .Museum, who kindly pla<'ed the speci- 
mens i)i' tlu? .\laskan Arrin^;t at my disposal. 
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PRELIMINARY DESCRIFFIONS OF FOUR NEW 

MAMMALS FROM SOUTHERN MEXICO, 

COLLECTED BY E. W. NEI.SON. 

BY C. HART MERRLAM, M. D. 



Lepas orisibae np. iiov. 

.MT. OKIZAIIA COrroNTAIL. 

Ty|H'froni Mr. Orizaha, State av Pikbi.a, Mk-Xku (altitiule lUxMit 9,r)(K) 
fe<'t). No. r>3:>lS Q ad. rnittsl States National Musvuin, D^'partment of 
Ajfric'iilture rolUi'tion. Colli'<te«l April 24, iSiKJ, by K. \V. Nelwui (orijri- 
nal nunilx»r, AT'M)). 

Mem^nreinrutK of Tj/fn' Spt'ciim n (takt'ii in tU»sli). — T(>tal lonj^li, ifi*."); tail 
vertebnr, ')! ; hind foot, iK). 

(rcnmil C/idrarfrrs. — Siniihir to L. arizomr in general appear- 
ance and length of ear, hut very much darker and differing con- 
siderahly in e(»lor; pectoral hand hroad and full, forming a dis- 
tinct rul!*. 

rVor. — IL*ad. hack-saddle, and thigh streaks grizzled bufly 
elay-';olor and hlack, the admixture of hlack plentiful and uni- 
form ; flanks and rump mixe<l gray and hlack, the gray particu- 
larly clear on rump; upper .side of tail grizzled drab-gray, with 
tips of hairs buffy ; nape patch ami fore and hind feet, dull 
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fulvous, palest on iuner sides of hind feet; pectoral collar diab, 
with tips of long hairs huffy ; chin, throat, middle of belly and 
under side of tail, pure white with under for plumbeous except 

« 

under tail, where the fur is white throughout; ears dull grayish 
brown, bordered apically with a brown band, which is not very 
well defined; anterior edge firinged with whitish. 

Cranicd Charabters. — Skull similar to that of L. atizonmj but 
with audital buUie much smaller. 

Soiibiu nelsoni sp. nov. 

KBIdaON's 8QUXBESL. 

Type from HutizniAc, Mobbex)s, Misxico. No. 51157 9 ad. United 
States Ni^onal Miiseam, Department of Agricultm^ collection. Collected 
Jannary I, lSd3, by £. W. Nelson (original number, 4144). 

MeamreiMnt$ of Type Speeimm (taken in flesh).— Total length, 500; tail 
vertebr8e,246; ldn4foot»e8. Average measarements of 4 specimens ftcNOi 
type locality : Total length, 527 ; tail ve^bne, 202 ; hind foot, 70. 

Ckneral Characters. — Premolars f ; size large, about equaUng 
S^ cervicalis; color of upper parts uniform. No trace of nuchal 
patch or rump patch. 

Cohr, — Type Specimen : Upper parts from nose to tail grizzled 

yellowish brown ; under parts grizzled fulvous, purest on throat 
and breast, much mixed with black posteriorly; end of nose, 
ears, and feet black, the feet (both fore and hind) more or less 
grizzled (probably a seasonal character, as the feet are wholly 
black in most of the specimens); tail black; upper side with 
tips of hairs whitish ; under side bordered with whitish. Below 
the broad subterminal black zone there is a concealed zone of 
dull fulvous. 

Other Specimens. — Some specimens are much darker than 
others, and the difference seems to be seasonal. In some the 
head, feet, and legs are intense black. The feet are almost 
wholly black in nearly all the 14 specimens, and the under parts 
are usually blacker than in the type. The tail is usually black, 
washed above and on the sides with whitish, but in some speci- 
mens the under side is grizzled from admixture of black and dull 
bufty-gray. Two or three of the specimens show a whitish spot 
(usually rather indistinct) at the posterior base of the ear. 

Specimens examined, 14: 4 from Huitzilac, Morelos; 9 from 
Ajusco, Mexico, and 1 from Salazar, Mexico. 



New Mammals from Souiliem Mexico, 145 



Thomomys orisabce gp. nov. 

MT. ORIZABA THOMOMYS. 

Type from Mt. Orizaba, State of Pcebla, Mexico (altitude, atx>ut 
9,500 feet). No. r>:}616 9 ad. United States National Mii«eum, De|»art- 
ment of Agriculture collection. Colle<'ted April 25, 1893, by E. W. Nelson 
(original number, 4744). 

Measurements (taken in flef«h). — ^Tyjie 8|HH:imen : Total length, 217 ; tail 
vertebne, 68; hind fiK»t, ."50. Average measurements of 13 spet'imens 
from tyjie Ux^lity : total length, 213; tail vertebne, 66; hind f(fX)t, 29. 

General Cfmracterti. — Size medium ; sooty-plum heous phase 
dominant; fulvous phase resembling T.fnlrus, but duller. Tail 
longer than in T.falrm; well haired; fore and hind feet well 
haired. 

Odor, — Plumbeous phn^e (the type and 15 out of a total of 17 
specimens from type locality are in this pha.se) : Everywhere 
uniform slate-black (faintly paler below) except distal part 
of fore and hind feet, distal third of tail, and inside of cheek 
pouches, which are white (sometimes also a few white hairs 
aVjout mouth and under chin). The color of the body always 
passes down over the wrists and ankles and usually reaches half 
wav to the toes — scmictimes further. 

FnlroKA phfi^r : Upper parts dark umber-brown, becoming 
duskv on nose and dull fulvous on sides; under parts buffy- 
fulvous, th(? j)lumbeous basal fur showing thn^ugh in places; 
under side of face blackish ; feet an<l distal third of tail white. 
(Only 2 specimens, (uie <>f which is very young, out of a total 
of 17, are in this pelage.) 

Cnminl Chnrnrtrrn. — The skull of T, orlzolut ditfers from that 
of T. iK'i'rtjriiifis here described (the only species thus far recorded 
from southern Mexico) in the following particulars: Muzzle 
lonirer and much broader; frontals anteriorlv much broader; 
ascendinir l)nincbes of preiuaxilhi' much broader and blunter 
posteriorly. The breadth of muzzle across ascending branches 
of preiiiaxill;e,and l>n*adth of frontals anteriorlv, is consideniblv 
greater than the interorbital l)readth ; 'wipcrajrlnnH the contrary 
is true. 
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Ttkomcmym per«giiniM gp. nov. 

WANDBBIHO THOMOMTS. 

Type from Salazar, State or Mxxioo. No. 50190 9 yg-^^d. TJniled 
States National Moseam, Departmentof Agricaltore CoUectioiL Oollected 
October 23, 18S>2, by £. W. Nelson (original number, d608). 

MeagurementB (taken in flesh.)— Type specimen : Total length, 207 ; tail 
vertebrae, 72 ; hind foot, 28.5. Av^age measarements of 10 spedmeofl 
from t3rpe locality : T6tal lengith, 201 ; tail vertebne, 57 ; hind foot, 28. 

Oeneral Giaradera. — Similar to 71 fulvus^ but much darker and 
duller, lacking the bright golden-fulvous tints of that species, 
and differing also in cranial characters. The incisors oorve bx 
forward. 

Color. — ^Upper parts dark umber-brown, becoming sooty-bla<& 
on head and along middle of back, and dull fulvous on sides ; 
end of nose, broad ring round mouth, and ear-patches blackish ; 
under piarts buffy, the plumbeous basal fur showing through ; 
toes of fore feet, most of hind feet, and distal i or i of tail 
white. On the hind feet the dark color of upper parts reaches 
down over ankles ; on fore feet it usually comes down to or near 
bases of toes. 

Cranial Characters, — Compared with T. orizahae the muzzle is 
very narrow, the breadth across ascendinj? branches of premax- 
illse being much less than the interorbital breadth. The frontals 
anteriorly are also considerably narrower than interorbitally, 
and the premaxillfle are slender and pointed posteriorly. In 
young and middle-aged skulls the interparietal is straight pos- 
teriorly, broadly rounded anteriorly, and nearly twice as broad 
as long ; in old skulls it is roughly subquadrate. 
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THE YELLOW BEAR OF LOUISIANA, URSrS 

LUTEOLUS GRIFFITH. 

BY C. HART MERRIAM, M. D. 



rV/n« lutroluM Griffith, Ordor Caniivora, 1821, 2l\Cy-2^7, with colored plate. 
Critiut nmerirainin Bainl, MaininalH of North Aniorini, 1S57, 217 and 222 

(in part — lutt (if PallanV 
r/rxiM cinrutmonu'itx Brown, Forest and Stream, I)ecein})er ItJ, 1893, 519 

(in iMirt — not ciniuiinomuin of Au<lu))on and Baohnian). 

In the year 1800 Shaw mentioned and in part described a 
yellow bear from the southern United States, l)ut did not give it 
a specific name, referring it to the black bear as a variety, with 
a query. His account in full is as follows : " Yellow bear. 
Among Mr. Catton s figures of (juadrupeds a representation is 
given of a yellow bear from the living animal then kept in the 
Tower. The following is the description accompanying the plate 
referred to: *The vellow bear from Carolina (as the American 
bears in general are) is rather smaller than the European bears ; it 
has also a more pleasant and agreeable countenance, is perfectly 
tame and sociable; the color a lively, bright orange, of a red- 
dish cast: the hair thick, bmg, and silky. Its other properties 
are the same as of the species in general.' '' (General Zoology, 
vol. I, part II, Manunalia, 18(X), p. 4o4.) 

In 1S21 Edward Grifliitb, in hi.s important and rather rare 
work on the Uarnivora, nameil this bear f Vwj» IhUoIur^ and gave 
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a colored plate of it. His desctiption is as follows : ^^ Yellow 
bear. Unue hUefdus. T^eAm^irican yellow bear has been spoken 
of as a variety of the black bear of Uiat contiiieiit. . Iiid^>«id- 
ently of the itidividoal mentioned in Shaw's Zoologyi Mqpr 
Smith has a drawing of one, taken in Louisiana,^ and there is a 
fine specimen now in the Tower, which is aptly called, from its 
color, the cinnamon bear. This last is smaller; the forehead 
more convex ; the nose more conical than in the black specif ; 
the ears also stand fiurther back ; tiie phjrsiognomy may be said 
to be more fox-like, and the hair is not so long or thick. It is 
gentle in disposition, which, indeed, is expressed in the counte- 
nance of the animal very decidedly. We cannot, therefore, but 
conclude that the hereditary distinctive difiPerences of color, 
organization, and moral character are quite sufficient to consti- 
tute this a separate species. 

*' The yellow bear was formerly common in Virginia, and is 
still frequently met with in northwestern Louisiana, where it is 
called the white bear, and seems generally, though without 
doubt erroneously, to be considered an accidental varietyi the 
ojflbpring of the black bear. It subsists on honey, acorns, &c., 
as well as flesh." (Descriptions of Vertebrated Animals, Order 
Camivora, London, 1821, 286-237, and col. pi.) 

Six years later, in the mammal part of his well-known edition 
of Cuvier's AniTnal Kingdom, Griffith reluctantly treats the spe- 
cies as a variety of the American black bear, saying : " The 
Baron [Cuvier] also thinks that the yellow bear of Carolina is a 
variety of the same species. This is scientifically termed the 
UrsiLs liUeohcs, We shall not venture to assert, in contradiction 
to the authority of the Baron, that this bear forms a distinct 
species, but assuredly it is a very strongly marked variety. 
* * * They were formerly common in Virginia, and they 
are still abundant in northwestern Louisiana, where they are 
called white bears, and are said to feed chiefly on honey, on 
acorns of a large size, wild berries, &c." (Griffith's Cuvier, Mam- 
malia, II, 1827, 228-229.) Whether or not two distinct bears 
were confounded in the original descrii)tion is of little conse- 

* Lest any one should supiKjse that the old Territory of LouiHiana, 
strett^hing went ward to the Rocky mountains, was meant, it may be stated 
that the prt^sent }M)undaries of Ixmisiana were fixed in 1812, nine years 
l)cfore the pu)>lication of Griffith's original description and fifteen years 
before his second. 
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quence, the fact remaining that Griffith's Ur»i(s ItUeolus was based 
primarily upon the Ix)uisiana animal — figured by Major Ham- 
ilton Smith ; hence his name must hold for the species if it is 
found distinct from the common black bear of the eastern 
United States (Irsvs mnerleanus). 

When engaged upon a revision of the North American bears 
some time ago I was struck by certain cranial and dental pecu- 
liarities possessed by five skulls* from Prairie Mer Rouge, More- 
house parish, Louisiana, which led me to regard the species as 
very distinct from the two species now commonly recognized as 
inhabiting the United States, namely, Ursiis americanns Pallas 
and U. horribilis Ord. Owing to the absence of skins of this 
animal, and the rather scanty material illustrative of several 
other points concerned in a proi)er elaboration of the group, 
publication of the review in question was deferred. The recent 
appearance of an article by Mr. Arthur Erwiu Brown,t superin- 
tendent of the Zoological (iarden at Philadelphia, in which this 
remarkable bear is in part described, though wrongly referred, 
makes it desirable to issue a preliminary <lescription of the spe- 
cies, based on the meager material now in hand. The following 
description is based wholly on the skulls from Mer Rouge, l/ou- 
isiana, of which No. 1155 may be regarded as the type. 

Cranial CharacterH. — Skull long and Hat; fronto-parietal re- 
gion depressed; profile of top of skull (including crest) nearly a 
straight line; sagittal crest long and high, about half the length 
of upper side of skull in old age. Contntsted with old skulls of 
male black bears from the A<lirondacks, in northern New York, 
the three old male skulls from Mer Rouge. Louisiana, differ uni- 
formly in the following particulars : They are longer and flatter; 
the occipito-sphenoid length X ^^ greater ; the distance from fora- 
men magnum to plane of front of hi.'^t upper molar is greater ; the 
ratio of zygomatic breadth to basilar length is less; the ratio of 
postpalatal length ^ to occipito-sphenoid length is considerably 
greater. 

*TlH*He skulls have Ihimi in the Unit^Ml States National Miiweum many 
years an<l sonie of their |)ociiIiarities were nientione<i by I^ird in his 
great work on the Mammals of North .Vmeriea in IS.*)?. 

t Forest an«l Stream, New York, Dee. U5, IHIKJ, r>lS-r>19. 

t Oeeipito-sphenoifl lensxth — listanee fmm anterior lip of fonunen mag- 
num to siitnrt* between b:v*^isphenoid and presphenoid. 

? I*ost-palatal lenj^li — distance fn>m anterior lip of foramen magnum to 
p>st-i>alatal noteh. 
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The largest of the three old male skulls ftom Her Rouge, Louich 
iana (No. 1156 United States National Museum), affords the 
following measurements : Basal length (basion to firont of pre* 
maxilla), 292; basilar length of Hensel, 288; zygomatic breadth, 
187 ; occipito-spbenoid length, 89 ; postpalatal length, 184>; dis- 
tance from inferior lip of foramen magnum to plane of front of 
last upper molar, 193 ; interorbital breadth, 68 ; distance betwean 
postorbital processes, 97; occipito*nasal length, 276; greatest 
length of skull, 326. 

DenkU Ckaradera, — ^Molars larger than in any known species 
of the black bear group (subgenus Euardos Gray) ; last upper 
molar in particular very large and notable for its great breadth 
as well as length, measuring 30 by 17 mm. in an old male from 
Pra\rie Mer Rouge (No. 1155), and doubtless larger in early life, 
as the tooth is much worn ; the first upper molar in the sam^ 
specimen measures 19.5 by 15.7 mm. The fourth lower pre- 
molar is trituberculate, having distinct cusps on the cingolum 
both anteriorly and posteriorly.* The latter is notched in the 
middle longitudinally*, giving it a double crown. In addition 
to these cusps, one of the females with less worn^ teeth than the 
others has a small but distinct peg-like projection rising from 
the cingulum on the inner side near the middle, and closely 
pressed against the main cusp, from which it projects only 
slightly. But this tooth is subject to so much individuq,! varia- 
tion in bears from the same locality that it would be unsafe to 
place any reliance on the peculiarity here described unless it 
is found to hold good in a larger number of individuals than are 
now available for comparison. Traces of it exist, however, in 
the other female from Prairie Mer Rouge (No. 088), which is 
older and has the teeth more worn. 

Color. — The name 'yellow bear' given to this species by 
Shaw and Griffith points to a marked peculiarity of coloration, 
and Mr. Arthur Erwin Brown, in his interesting article already 
referred to, describes one of his specimens as " flaxen color, with 
traces of a darker shade on the nape." The skull and teeth of 
this specimen are not described, but the inference is that they 
agree with the Ozark skull. Another bear, believed by Mr. 
Brown to be this species, is described as follows : " Tlie color of 

* Black bears from the Adirondacks and various other places often 
have a distinctly trituberculate crown to the tooth in question (pnif), 
but they lack the other peculiarities mentioned. 
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the specimen now living [in the Philadelphia Zoological Garden] 
is in autumn a rich reddish brown, almost bay. As his coat 
becomes worn and faded he becomes pale yellowish brown, 
the color being generally uniform over the body."* This 
bear was presented to the garden by the late General James 
S. Brisbin, then stationed at Omaha, Nebraska, from which cir- 
cumstance Mr. Brown infers that it came from the Rocky 
Mountain region — an inference that hardly seems safe, particu- 
larly if the animal really proves to be U, Inteolus. On the other 
hand, it is by no means certain that Inteoliis is always yellow ; 
and if I were to hazard a conjecture, in view of what little is 
known on the subject, it would be to the effect that the normal 
color is black. 

Geographic Diitribution. — Very little is known of the geographic 
distribution of this bear further than the fact that it inhabits 
Louisiana. It mav be found to range over much of the low- 
lands of the (Julf and South Athmtic states, and to intergrade 
with the black bear of the mountains of Tennessee and the Caro- 
linas. A semi-fossil skull from the bed of an old stream near 
Fort Worth, Texas, examined by me, and the skull found by 
Professor Cope in a cave in the Ozark hills, in southern Missouri, 
recently described by Mr. Arthur E Brown, may belong to an 
ancestor of this species rather than the si)ecies itself. 

The name rmifKfmom//m of Audubon and Bachmanf cannot 
be applied to this species, because Inteolus has thirty-three years' 
priority, and also because cianniaoiwun was based on an animal 
from the northern Uocky mountains, which has small molars, 
like the coiniuon black bear of the northeastern United States. 



*F(in-st and Stream, Deeeinbor KJ, 1»K{, 51H. 

t CrHUH nimnninnM var. r'ummmmniin Audiil^oii ami Bachiimn, Quadru- 
peds of North America, vol. iii. 1S54, 12.>-ri7. 
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